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Empirical behavior principles were applied to the
development of remedial teaching procedures and materials for
-etarded and emotionally disturbed students ages 5-8. Students were
referred by schools as severe beha7ior problems or extreme learning
disability cases; intelligence ranged from retarded to normal.
Research, conducted in two laboratory classrooms, involved the
individual-organism design in which each child served as his own
control. Research on preparing programed instructional materials
resulted in individualized programs in beginning reading, arithmet
writing, spelling, and language. Research on procedures included
development of individual pupil assessment techniques, a structure
for the class day, techniques for modifying social-amotional behavior
in the classroom, procedures for training the teacher's assistant and
parents, and analysis of associated theoretical and methodological
problems. Conclusions were that handicapped children can make
academic and personal-emotional-social progress in such special
classes at the primary level; that teacher aides are necessary to
help with individualized instruction; that the teacher training
curriculum needs to include behavioral technology; and that, with
modifications, findings can t7e incorporated into public school
special classes. om



Final Re ort

Project No. 23- -030
Grant No. OEG-0-9-232030-0762(032)

Sidney W. Bijou
Child Behavior Laboratory
403 East Healey
Champaign, Illinois 61820

APPLICATION OF BEHAVIORAL PRINCIPLES TO THE

REMEDIAL INSTRUCTION OF RETARDED AND

EMOTIONALLY DISTURBED YOUNG CHILDREN

August 1971

U.S. DEPARTMENT OF HEALTH.
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS SEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG-
INATING IT POINTS OF VIEW OR OPIN-
IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU-
CATION POSITION OR POLICY.

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Office of Education

Bureau of Education for the C.landicapped
(Regional Research Program)



Abstract

In this research, empirical behavior principles we7.e applied to
the development of procedures and materials for the rettedial education
of young retarded and emotionally disturbed school children. The
specific objectives were to (1) work out a etructure of the class day,
(2) prepare programmed instructional materials (cognitive subjects),
(3) delineate individual pupil assessment procedures for the teacher,
(4) explicate the use of behavior modification techniques for social-
emotional behavior in the classroom, (5) articulate general procedures
fer training the teacher's assistant and parents, and 0) analyze
associated theoretical and methodological problems.

The research was conducted in two Laboratory c assrooms for handi-
capped children. The children, ranging in age from five to eight, and
in 2.ntelligence from retarded to normal, were referred by schools in
Champaign and Urbana, Illinois. They were viewed as severe behavior
problems or extreme learning d4,aability cases neither of which the
public school felt equipped to handle. The research method was the
individual-organism design in which each child served as his own con-
trol. The settings for the research were the classroom, play yard,
and home. Most 0f the individual studies extended over a period of
months.

The rese:rc on producing materials re_ulted in individuali ed
progaame in beginning eeadinga arithmetic, writing, spelling, and
language, each with detailed instructions for classroom personnel.
The reading program, for obvious reasonsl=was given highest priority
and is consequently the best developed of ell the programs. All the
programs were functional in helping the children to progress azedemic-
ally but all of the sequences still require refinements and extensions
before they can be used more generally.

The reseaech on procedures included the development of asse smen
techniques. These methods, designed primarily for the teacher, include
evaluation of the child on admission to the class, his daily progress
in all subjects, and his year-end status.

The research on procedures furthermore dealt with formulating a
structure of the class day, modifying problem behavior in the classroom,
training the teacher's assistant, and training a parent to help her
child with his school work. Specific problems (e.g., the withdrawal of
contrived reinforcers) were studied by informal and formal methods in
the classroom and home, and findings were incorporated in the tentative
guidelines. Systematic revisions of the structure of the class day re-
sulted in a format that was flexible and functional for individualizing
instruction and for fostering individual growth pattern

A number of contributions to developmental thecry and research
methodology were prepared for publication.
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P eface

For many years, about 75 in fact, enormous amounts of time, energy
and money have been expended on probleme associated with the early edu-
cation of the retarded and emotionally dieturbed child. Unfortunately,
the outcome of these efforts bas been less than gratifying. Recent
Surveys have shown that special classes for the bamdicapped child have
been no more effective than the regular elementary classes, Johneon
(1962), discussing the problem, stated pointedly that special classes
have failed because special education teachers have devoted themselves
to matters other than that which is their main mission - teachthg aca-
demic skills.

During the past three decades the general oei n ation of
teacher preparation programs for the mentally handicapped
has been (a) an emphasis upon disability rather than
ability, and (b) the necessity for establishing a "good"
mental hygiene situation for the children where they can
develop into emotionally healthy individuals. Thus, the
pressures for learning and achievement have been largely
removed so that the child has no need to progress (p. 68).

Casual observatlee end diacusSions with special education teachers
bear out the contentlem that there is indeed too little attention given
to teaching tool subjeets, the justification for this practice seeming
to be based on a hiatus between teaching and learning, and traditional
and modern concepte of intelligence and retardation.

Recently the art of teaching and the science of le =leg have
given rise to a technology of teachtng (Skinner, 1968), and intelli-
gence and retardation have leen analyzed as behavioral deficits result-
ing from biological, physical, and social restrictions in opportenities
for development (Bijou, 1966). From this confluence have come studies
on educational procedures for the institutionalized, retarded child
(e.g., Bijou, Birnbrauer, Kidder, & 'rogue, 1966), on treatment tech-
niques for the emotionally disturbed youngster (e.g., Wolf, Risley, &
Mees, 1964), and on the remedial education of the retarded preschool
child (Bijou, 1968a). Findings from these studies and others conducted
in the same spirit have provided.the underpinnings for the research re-
ported here on the behavior technology for teaching the young handi-
capped school child.

This undertaking required the cooperative efforts of many people.
WO express our gratitude to ehe following: Project Directors, Jeffrey
A. Grimm and Thomas E. Sajwaj; Teacher Supervisors, Mary Grace Meier
and SUsen F. Mbore; Research Teachers, Linda S. Berner, Janet C. Gilmore,
Alice C. Marshall, M. Jean Vansickle, and Sandra L. Twardosz; Child-
Care Workers: Sherry Harlan and Terry McClelland; Graduate Assistants:
Marion Ault, Joseph A. Parsons, Ely Rayek Zags, and ;Barbara Wilcox; and
the undergraduate and graduate students who have served as observers,
tutors, teacher's assistants, and co-investigators.
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The preparation of this report would have been an overwhelming task
had it not been for the conscientious and dedicated staff of the Child
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for his supervision of the work of the staff, and the following for
their substantial contribUtions:

Reading Program - Jeffrey A. Grimm
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1. Int- oduction

This research is concerned with fabricating a technology for
te ching of young handicapped children. It rests upon and extends
previous research on the application of behavior principles (Bijou &
Baer, 1961 & 1965; Skinner, 1953 & 1960) to the remedial education of
institutionalized retarded children (e.g., Bijou, Birnbrauer, Kidder,
& Tague, 1063), and to the preschool education of handicapped children
(Bijou, 1960. These two studies were, in turn, inspired by the re-
sults of a series of investigations applying behavior principles to
the treatment of children diagnosed as retarded, emotionally disturbed,
autistic, and minimally brain-damaged (e.g., Wolf, Risley, & Mees,
1964; Johnston, Sloane, & Bijou, 1 ).

The aims of the present research relate to the essential components
of a technology of teaching. Specifically, they are:

1. To structure a class day that will augment learning and
contribute to making the classroom culture a happy
situation.

To refine and extend instructional materials (p ograms, books,
workbooLs, etc.), equipment, and procedures for /earning
reading, arithmetic, writing, spelling, and language (the
cognitive behaviors) so that each child can always work at
his level of competence and progress at his own rate under
conditions of positive motivation.

To establish procedures that will enable a teacher to eval-
uate and monitor each pupil's progress.

4. To tailor behavior modification procedures to the special
class so as tO enhance social adjustment and learning shills
(the social-emotional behaviors).

To develop procedures for the training of teacher nsai-t-
ants and parents.

6. To analyze some of the theoretical, methodologIcal, and
technological problems associated with the application of
behavior principles to special teaching.



2. Research Design and Strategy

Data f r the development of a technology of teaching young retarded
and emotionally handicapped children are derived from precise observa-
tions of the behevior of each child in the classroom, playground, lab-
oratory, or home. This approach, often referred to as the individual-
organism design (each child observed serves as his own control), is
relatively new in educational and training research and promises to
provide meaningful infornation about the conditions which facilitate
or hamper a child's learning efforts. Because of the potential of
this approach, part of the research was devoted to adapting, extending,
and refining the individual-organism design to studies with young chil-
dre in natural settings.

Prom tha point of view of the methodology followed here, research
on the behavioral technology for the remedial teaching of young mentally
handicapped school children should take place in the classroom and
should be the cooperative effort of a special teacher and an expert in
the application of behavior principles. The teacher should be knowledge-
able in applied behavioral analysis (e.g., she should understand the
significance of positive consequences for establishing and maintaining
academic and social behavior), the teaching situation should be in a
special classroom similar to that in a community school, and the pupils,
those who have been clearly identified as mentally and emotionally
handicapped. Under these circumstances, the research investigator can,
and must, explore and evaluate every condition that comprises the school
environment: number of hours in the school day$ the sequence of activ-
ities in the daily program, the meterials that make up the curriculum-
the equipment used to facilitate learning, and, by far the most import-
ant, the behavior of the teacher in relation to the materials, the chil-
dren, the parents, and the assistants. These requirements cannot yet
be fulfilled in special classes in community schools or residential in-
stitutions.

Information on the preparation of materials and teaching procedur s
is derived from three sources: (1) data from systematic modification
of specific teaching practices and conditions, and changes in the be-
havior of individual Children, (2) data from monitoring the progress of
each child in the academic tool subjects, and (3) data from formal de-
scriptive and experimental field studies on individual children, The

. data from one source often influences the research in the others. For

example, varying recess time during the morning may lead to a formal
study on the effect of recess time on aCademic performance; or the re-
sults of a formal study on the effects of contingency management on the
learning of arithmetic may lead to changes in procedures in teaching
arithmetic and in monitoring a child's daily progress; or the analysis
of daily progress charts in reading may lead to a formal study on cor-
recting errors,

12



. Description of the Children

In the first and second years of this p =o ect (196,-70), one of
the two laboratory classes was made up of mentally handicapped children
of preschool age, the other of mentally handicapped children of kinder-
garten and elementary school age. In the third year (1970-71)0 bolo
classes were composed of mentally handicapped children of kindergarten
and elementary school age. The change from younger to older age-groups
was deliberate. The results of the first two years' work strongly in-
dicated that our contribution to special education could be best achieved
by applying behavior principles to the teaching of young children al-
though eligible to attend school, had been already identified as mentally
handicapped or as being serious classroom problems and thus either not
being admitted or being expelled at the very beginning of their school
careers. It became obvious that the research could then be oriented
entirely toward developing procedures and materials that could be used
in speci 1 classes.

The results of the work wiJ1 preschool children studied during the
first years not only pointed out the advantages of concentrating research
efforts on young school-age children but they also provided the leads
for effective techniques in working with and training parents, and for
developing teaching techniques for improving children's social behavior
and preacademic shills.

The children enrolled in both classes this past year (1970-71) were
those having the most serious problem behaviors in the Urbana and
Champaign school districts. Seven were from kindergarten classes, three
were from first grades, one was from second grade, one was from fourth
grade, one from the University Laboratory school, one from an educable
retarded classy and one was not attending school. All were between 5
and 8 years old, and were described as retarded, emotionally disturbed,
or both. In terms of the Peabody Picture Vocabulary Test, they ranged
in mental age from 3 Fears 7 months to 7 years 10 months with a mean of
5 years 3 months, and in IQ from 59 to 108 with a mean of 82. On the
Wide Range Achievement Test, their median score in reading was at the
beginning of first grade (1.2), and their median score in arithmetic
was at the end of kindergarten (Ifg.9). In terms of behavior, they
constituted two groups: those who were so disruptive that the school
authorities had refused to keep them in schools and those who had been
in school for six or more maths and had made no observable progress,
according to the teacher and school psychologists. Here are some ex-
amples:

A six-year-old girl. She flatly says "No" to almost everything
that is asked of her, and teases the teacher by doing what she has been
forbidden to do when she is sure the teacher is watching her. She does
not interact with other children, but does play with some toys. She
has echolalic speech.



A six-year-old boy, He tans out of turn, runs around the room,
kicks, hits, pushes, and interferes verbally and physically with the
activities of other children. This obtrusive behavior resulted in his
having been transferred from one public school to another soon after
the begtnning of the school year, and his expulsion from the second
school after one weeh of attendance, whereupon he was referred: to the
Laboratory school. His academic skills are below beginning kindergarte,1
achievement.

An eight-year-old girl. She is not a behavior problem but her
academic achievement is at beginning first-grade level. Writing is

her most advanced skill. In the regular public school, she was in
the third grade, but obviously could not do the work. Eer social be-

havior, too, is below that expected of an eight-year-old.

These children appear to be representative of the severely behav-
iorally handicapped young children found in other comparable communities
in the U.S.



4. The Physical Fa ilities

The two claSsrooms are separated by a large observational room be-
tween them as shown in Figure 1, Bach classroom is 19 x 34 feet, and

I _sert Figure 4-1 about here

eaca has three adjoining small rooms at one side: a bathroom with
child-sized toilets and sinks, a wet room vith a sink for water play
and other activities such as painting, clay modeling, etc., and a quiet
room with dolls, doll beds, and play-sized kitchen equipment. Both the
wet room and the quiet room are readily alterable so that they are suit-
able for library activities or a preferred playroom. Bach of the three
rooms is equipped with suspended microphones and each has large windows
facing the main classroom, making activities in those rooms easily
observable and audible from the main classroom and from the observ_tion
room directly opposite. The observation room, accommodating about six
people, is elevated about three feet above the main classroom, its one-
way mirrors projecting into the classroom at a 30-degree angle, thus
permitting an unobstructed view of all the areas. Directly below the
one-way mirrors in the classroom are three small booths used by the chil-
dren for academic weft. The classroom is equipped with reading materials,
large building blocks, and table toys such as small blocks, beads, cray-
ons, paper, scissors, etc..

One floor b low the classrooms is a series of small rooms:each
equipped with listening and recording devices and each having an adjoin-
ing observation room with a one-way mirror. These rooms are used for
the study of an individual child, and for student and teacher training,
as well.

9 --------
Inse t Figure 4-2 about here

=

A large, fenced, outdoor play yard in which there is a var etv of
wheel toys and play equipment completes the physical facilities.
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delines for the Development of a Curriculum,
Materials2 and Teaching Practices

This section gives a brief overview of the behavio_ 1 engineering
principles that are used in this research to develop the curriculum,
materials, and teaching practices. These guidelines are derived from
a behavior theory of human behavior and development -Bijou, 196C Bijou
& Baer, 19 1 & 1965; and Sinner, 1953).

Learning and Te ching

Teaching is defined as the arrangement of conditions to expedite
learning (Skinner, 1960. A chlA can learn with or without instruct-
ion, but instruction should help dim to learn faster and better. 2very

teacher can teach, but some are far more effective than others. The
effective teacher is one who intuitively or planfully knows how to set
up situations conducive to learning, i.e., knows how to break a task
down and present the parts in ways a child can learn, how to encourage
active, enthusiastic participation, how to strengthen new behaviors,
and how to maintain and extend them.

To define the effective teacher as one who can stimulate a caild
to learn in an enjoyable and productive manner is to attribute to her
skills in (1) managing contingencies of 'i*einforcement," (2) programming
stimulus sequences (the curriculum and teaching practices), and (3)
cre.ting a positive atmosphere for learning because all of these co
ditions are essential for learning.

Managing Contingencies of Reinforcement

.- aspect of wrA effective educational environme t is the teacher
ability to manage events that occur immediately after the proper edu-
cational and social response is made. In this category, we include (1)
the proper procedures for evaluating the effectiveness of reinforcers
in effect for each child, (2) the proper use of schedules of reinforce-
ment to improve study behavior and motivation for school work, and (3)
the differential application of contingencies for stimulus control tasks
(reading, spelling, and arithmetic) and for shaping tasEs (writing and
drawing).

Evaluating the effectiveness of reinforce s for a child requires
far more than an impression of what a child likes or what one thinks
he should like. It requires extended observation of sequences of the
child's interactions with activities in order to determine which con-
tingencies are functional in keeping him working on a task. It also
requires continuous monitoring of his school work, because the kinds
of couditioned reinforeers used in the classroom often change in effect
iveness with changes in setting factors (e.g., changes in the family
situation) and with progress in learning. The teacher cannot assume that
once she has identified a class of reinforcers that are functional for a



child she has completed the task. of "understanding the motivation" of
that child. She must be vigilant in seeking new reinforcers that are
at least equal to or even more effective than those she is using, if
for no oaler reason than to avoid decreases in proficiency because of
satiation with those stimuli.

2valuating schedules of reinforcement in light of the target or
desired terminal behavior calls for a knowledge of t,..., kinds of behavior
that are generated when the intermittencies of reinforcing contacts are
changed. Schedules are varied to inc Ase the effectiveness of a child's
study behavior. For example, a contf_ ANIS schedule of reinforcement may
be changed to an increasing ratio schedule to build longer and longer
chains of paying attention to instructions, carxiing out instructions,
moving from task to task without dawdling, etc. Or a continuous sched-
ule of reinforcement may be changed to an increasing ratio schedule to
encourage working independently and productively, e.g., gradually shift-
ing from reinforcing every correct response on a page to reinforcing
every full page of correct responses. These procedures are elaborated
in chapte- 7 which describes the reading program.

Schedules of reinforcement are also altered to revise old condi-
tioned reinforcers or o develop new ones (wants, interests, likes,
needs, etc.). Reference here is to the so-called "percentage reinfo:=ce-
ment." By percentage reinforcement schedule, we mean the proportion
of time in which the contrived reinforcer (mark, token) is given to-
gether with a social reinforcer. This type of contingency is discussed
in detail in chapter 7 on the reading program and chapter 11 on the
use of behavior modification techniques in the classroom.

We turn now to the third aspect of managing the contingencies of
reinforcement which pertainsto delivering reinforcels in ways that are
appropriate to the behavior to be learned. We are referring here to
the differential techniques used (1) to modify the form of a response,
such as in writing letters of the alphabet, and (2) to develop new
knowledge, such as in reading words. Both types of learning require
the child to give a constructed response (writing and saying). Bow-
ever, writing skills are best acquired when contingencies follow shap-
ing procedures, while learning to read words is most rapidly strength-
ened when contingencies follow stimulus control procedures. To improve
a child's writing, the teacher should give contingencies for correct
and incorrect responses in ways that strengthen the entire form of the
response. To enhance his ability to read words, she should manage con-
sequencesto increase the probability that the child will make the accepted
verbal response when the word is presented visually. We hasten to add
that writing, and other manual skills as well, require stimulus
control (e.g., paying attention to the details of the model to be copied),
and reading involves in addition, Shaping procedures e.g learning
to articulate words)-



Prog-ramming StImulus Cequences

Stimulus sequences preparee for teaching consist of formal and in-
formal programs. Formal programs, generally developed for teaching
academic or vocational subjects, are constructed according to certain
rules for programming and often include a manual of instructions. A
formal program contains the basic material for use by aIl the children
in a group but there are provisions for modifications which take into
account ineividual differences in learning idiosyncrases and learning
rates. The formal programs in use in the Laboratory classrooms are de-
scribed in Chapters 7 and e. Informal programs, on the other hand, may
vary considerably in their application from child to child. They are
often "carried in the teacher's head" end are used to build very specific
and relatively small chains of behavior - such as hane-raisingo hanging
up a coat, attention to a task, etc. An informal program starts at the
point where the child is currently functioning and uses a combination
of cues and reinforcement of approximations to achieve the terminal be-
havior. When a problem is not quickly ameliorated by an informal pro-
gram, a more formal program is developed. In actual practice, programs
fall into a continuum of formality, ranging from very informal, spur-
of-the-moment to carefully structured, strictly- programmed material.
Procedures for using informal programs are described in Chapter 9.

Positive Atmosphere for Learning

Preparation of a positively conducive atmosphere in the classroom
is just as essential as all other aspects of the teachAlg - learning
situation, mainly because it enhances the child's responsiveness to
school material and *,eightens the effectiveness of the contingencies
of reinforcement

There are three ways in which a p sitive atmosphere may be created.
One is by making the physical structure of the classroom attractive;
another is by making the class day functionally flexible (see Chapter );
and the third is by generating in the teacher an optimistic attitude
about the potentialities of each of the children in her class. No one
would deny that an optimistic attitude in a teacher, or any other being
for that matter, is preferable to a pessimistic attituee. But in a be-
havioral approach to teaching, this requirement stems from one of the
basic assumptions of the theory; namely, that the behavior of a child
is determined by the history of the child and the circumstances (Which
include the teacher) at the time he is being observed. Hence, when a
child is making reasonable progress in an academic or social 'program,
the materials and the reinforcing contingencies in effect are assumed
to be up to the mark for him. On the other hand, when he falters,
the materials or the reinforcers, or both, are assumed to be inadequate
for bim and the course of action is clear: Analyze the problem, modify
conditions, monitor the child's performance under the new conditions,
and, if necessary, modify and revise again and again until the child
shows progress. The cherished optimistic attitude, therefore, carries
with it a willingness to view each problem behavior as a personal
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challenge to modify the educetional environ_ nt so that undesirable be-
havior will give way to desirmble behavior. Under these circumstances,
improvement in the child's behavior, even the slightest, will be highly
reinforcing to the teacher.



Structure of the Class D

Over the past three years, the structural components (hours in
the school day, duration of lessons, order of activities, etc.) of
the school day have been varted to make the classroom culture a happy
and productive learning environment for each cAild. Perhaps the out-
standing feature of the structure of the day is its flexibility, a
characteristic that evolved Ilse result of tailoring the instruction to
the individual needs of the child. Freedom to vary the daily schedule
enables the teacher to make aSaignments according to each child's abil
ties and to vary the components of the classroom as needed to enhance
motivation (reinforcement contingencies).

During 1970-71, the classes met from 8:15 a.m. to 12:30 p.m. daily.
As each child arrived, he was greeted by the teacher who served him
breakfast and encouraged him to tan about his after-school and evening
experiences during the previous day, or before coming to school that
morning. Relaxed conversations of this sort not only increase crimuni-
cation skills and strengthen relationships among members of the class
but help to remove emotional predispositions (being angry or afraid)
which interfere with having a pleasant school day.

15 45 Greeting and bi-3ahfast time
8f45 10 Study period 1
9:10 35 Study period 2
9:35 - 10:00 Language period

10:00 - 10:30 Study period 3
10:30 Store time
10:30 11:00 Recess
11:00 - 11:30 Study period 4
11:30 12:00 Store time
12:00 - 12:30 Study period 5

Each child's assignment for each study period, prepared by the
teacher and her assistant the afternoon before, is contained in a color-
coded folder in his desk. With prompts from the teacher, the child re-
fers to the master chart on the bulletin board for instructions on which
folder to use for each period. Not all the children will necessarily
be working on the same subject at the same time, and those who are will
undoubtedly be working at different levels of materials within any sub.-
ject. Nor will each child get the same amount or kind of help with an
assignment. The teacher will help some, the assistant others, and some
will work alone, depending on the achievement level and the study shills
they have acquired. A typical daily program is something like this:

Study period 1, Writing - copying from typed cards, working
in a small group under the teacher's super-
vision.



Study period 2, Ar_ thmetic - doing simple addition facts
also in a small teacher-supervised group.

Language peri . working on words and sentences in c6.1-
munication skills with whole clss par-
ticipatingo

Study period Reading - learning new words and reading
for comprehension, working alone with a
tutor.

Study period 4, Weiting - writing numbers and letters from
dictation, and writing in a workbook.



The Reading Program

Introduction: A Behavior An lysis of ReadIng

Re ding is verbal behavior in response to written or printed sym-
bols in reference to objects, people, and situations, The child's
society determines (1) the form of the textual stimuli (letters, words,
and paragraphs), (2) the combinations of sounds that will be reinforced
when they are spoken in the presence of textual stimuli, and (3) the
other responses (verbal or non-verbal) which are accepted by the com-
munity as comprehending or understanding the material read (e.gy,
answering written or oral questions, naraphrasing, summarizing,fol-
lowing directions, or matching pictures or objects with written words
or phrases (Observer, 1070; and SLinner, 1957).

The "normal reader learns to respond appropriately to the symbolic
equivalence of members of three clesses of stimuli: textual stimuli,
auditory stimuli, and referents to both. For example, when a reader
"reads" the textual stimulus "fish," he not only says "fis:1" (i.e., p o-
duces an auditory stimulus that is symbolically equivalent to the wri -

ten stimulus) but he is also able to identify a picture of a strictly
acquatic, cold-blooded vertebrate with fins or he can define the word
"fish" acceptably (i.e., he identifies a referent of the previous audi-
tory and textual stimuli). An individual who is able to respond cor-
rectly in both of these contexts provides evidence that he can read the
word "fish." He indicates that the auditory stimulus and the referent
correspond symbolically to the textual stimulus.

Further explanation concerning the referents (stimuli) of textual
and auditory stimuli may be helpful. Appropriate responses to these
stimuli are the criteria for comprehension, so they will be referred
to as the comprehension class. This can be broken up into a number of
subclasses such as pictures, objects, demonstrations, definitions,
and following directions. Some of these may have textual or auditory
forms. For examp.T.e, simple line drawings of people and objects are
actually textual stimuli; definitions can be textual or auditory. Ho
ever, in reading there are two major distinctions between textual and
auditory stimuli on the one hand and their referents on the other. (1)
While a given cextual stimulus has only one auditory equivalent and a
given auditory stimulus has only one textual equivalent, a given textual
or auditory stimulus can have a large number of comprehension equivalents.
For example, several definitions of a word are possible in addition to
other comprehension subclasses. (2) A referent never has the same phys-
ical topography (i.e form) as its textual or auditory equivalents.
For example, an acceptable referent of the textual and auditory stimuli
"fish" may be the textual or auditory stimulus "trout. But "trout"
does not have the same topog aphy as "fish."

If a child is to engage in these complex behaviors, he must be
capable of discriminating between members of the same stimulus class.
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For example, each of the pictures below has an auditory and a textual
equivalent. It would not be possible to diffe entially apply one of

those equivnlents to "C", if the child could not match 1 with "C.
Failure to match would indicate that the child literally could not
tell the difference between the pictures. The same reasoning holds
for the textual stimuli below. It would not be possible to respond

fish tree heart fish star

1. A

differentially to the C" stimulus with t. , appropriate auditory
equivalent if the child could not match that stimulus with 1. Thus
the initial task in teaching a child to read is to be sure that he
has the ability to discr linate similar stimuli within the textual,
auditory, and comprehension classes.

If the pictures can be considered representative of the compre-
hension classes, then a table of matching-to-sample tasks can be con-
structed in which a member of each class serves as a discriminative
stimulus controlling responses to identical members of the same class,
or to symbolic equivalents from the other classes. A series of such
tasks is presented in Table 7-1. Bone of the tasks eefine reading since

Insert Table 7-1 about here
ATWWWWOMW.0

each one requires discriminated responses. In the first task, the child
chooses on the basis of the stimuim picture or word in the left-hand
column of the table, an identical or equivalent stimulus from the four
in the row at the right. It is unnecessary for him to identify all the
choices; he need recognize only the correct stimulus. Reading, how-
ever, involves the production (saying) of the correct stimulus. It

is the difference between multiple choice and essay examinationsotheform-
Qr- requiring selected rasponses and the latter constructed responses.
Constructed versions of all of the tasks in Table 7-1 are possible.
They represent some very important behaviors, The second task is often
called object naming; the fourth is writing from dictation; the fifth
is verbal imitation; the sixth is listening comprehension; the seventh
is writing from a model; the eighth is oral reading; and the ninth is
reading comprehension. Only the last two tasks define reading behavior.
Some of the others require motor skills (i.e., writing and drawing) that
are largely irrelevant to reading. (These will be discussed in Chapter
8 which describes the writing program.) The others - verbal imitation,
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Table 7-1

tch- Sample Tasks Relating Auditory, Textual, and
Comprehension Equivalents

extual

heart star

aud i.tory

fish
(auditor

sh s ar

fish
(auditory)

heart star

auditory

fish
(auditory

fish
(textu_1)

tree heart

fish
(textual)

heart star

9. fish
(teXtual)



object naming, and listening comprehension - do have particular rele-
vance for the development of reading behavior.

A child may discriminate auditory stimuli but may not be able to
imitate them accurately. If those in the child's community (teachers,
parents, siblings) cannot understand him, he will not be reinforced for
responses related to reading and his reading behavior will not be
strengthened. Verbal imitative behavior can have another role in the
acquisition of reading. If the auditory equivalent is modeled for the
child, initial verbal responses to textual stimuli can easily be evoked.

A child is generally able to name a large number of objects and
events before he learns to recognize their symbols, or as we would say,
before he learns to bring his verbal behavior under the control of
textual stimuli. In teaching, it ir axiomatic from a behavior analysis
point of view that the teacher begin instruction with the behaviors the
child already has that are closest to the desired terminal behavior.
Thus any of the child's listening comprehension skills should be taken
into account when preparing a reading program for him.

Disc iminated behaviors (i.e., selecting a correct stimulus like
"point to 'fish' in this row of pictures") are easier to acquire than
constructed behaviors (i.e., producing a correct verbal or written re-
sponse). In addition, distractor stimuli (the ehoicesother than the
correct one) Involved in discriminated tasks can be varied in eegree of
similarity to the correct stimulus and thus the probaL,lity of a cor-
rect response can be held nearly constant. Well-sequenced reading
materials take full advantage of both these facts

It is important that a child's early reading efforts are positiv ly
reinforced in order to make reading discriminative for positive rein-
forcement. If this is done, the stimulus aspects of the reading behavior
itself become reinforcing and the task of motivating the child'is far
simpler. Since those in his community who are involved in his reading
tend to reinforce only terminal reading behaviors (i.e., constructed
verbal and comprehension responses to textual stimuli), it is all the
more essential that the child be provided with opportunities for posi-
tive reinforcement from the beginning of instruction. This can be
accomplished by initially teaching some minimal sight vocabulary.
Children often appear to be amazed that they can read three or four
simple words. Word attack skills such as sounding-out words phonetic-
ally are necessary if the child is to become a proficient reader, but
their introduction should be delayed until they can be demonstrated to
be useful to the child.

The Individualized Re ding Program

The present form of the Individualized Reading Program is a re-
vision of the program in operation during the previous years (1968-70).
It is designed to provide the c with a si ht reading vocabulary of
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270 words. A child can generally complete the entire program without
requiring auxiliary programs. This is not to say, however, that the
terminal behaviors generated by the reading program n be defined as
"the ability to read." To achieve that end goal, the .Lndividnalized
Reading Program is used in conjunction with programs in: letter recog-
nition, naming, and discrimination; elementary phonics; spelling, writ-
ing; and language.

This chapter describes (1) the components of the program and the
procedures for using them; (2) the pre- and posttests; (3) the contin-
gencies for strLagthening correct responses; (4) the procedures for
dealing with incorrect responses; and (5) the procedures for monitor-
ing reading behavior.

mponents of the Program_

7he Individualized Reading Program (1RP) consists of 27 sets of
graded verbal material. Every set has 10 subsets, each of which intro-
duces a single word. Thus there are 10 words per set and 270 words in
the entire program. Each subset presents four separate tasks: Listen-
ing comprehension (LC), Reading discrimination (RD), Read back (RB),
and Reading Comprehension (RC%, Each task within a subset not only
focuses on the new word for that subset but also contains a review of
previously presented words. A fifth task Stories (exercises in
sentence and paragraph comprehension) occurs at the end of some of
the subsets.

Listening co rehension (LC). The first task the child encounters
in a subset is listening comprehension or LC task. It is included to
assure the teadhers that the child understands the meaning of a word
he hears (i.e., he can answer at least one question relative to it).
A sample page from SetIllis shown in Figure 7-1. The LC pages are

Insert Figure 7-1 about here

arranged in the form shown in Figure 7-1 because they a e used with a
Min/Max teaching machine, a blue plastic box that permits presentation
of a single item at a time. The area between any two horizontal lines
on a page is called a frame and there are usually five frames to a page.
The child is taught to expose the upper half of a frame by turning the
knobs at the top sides of the Min/Max box. In the LC task, the vertical
center portion of the page (i.e., the area containing the written words)
is covered. The teacher or tutor pronounces the word and asks the child
to mark whether or not the word describes the picture on the left side
of the page. The child answers by circling the smiling "yes" or the
frowning "no" face on the right side of the page. The chili is then
instructed to turn the knob of the teaching machine just enough to ex-
pose the lower half of the frame and see the "+" sign under the correct
face, the feedback contingency.
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Reading dlsc nation ). The second task is reading discrim
nation or RD eaches the child (1) to select from a
series of printed words or letters the written equivalent of a word
spoken by the teacher, and (2) to gay the word as he looks at its p inted
form. The similarity in appearance of the choices is gradually increased
as the time: proceeds. A sample page (RD IV-2-1) is shown in Figure 7-2,

W WWWWW a Wftw --
nse-t Figure 7-2 about here

ON. M ft if W w w

The teacher pronounces the correct word, the child circles the word,
says the word, and then rolls the paper up to expose the "-Pt' sign.

RD tasks are often programmed on a Language Master tape recorder
instead of a printed Min/Max RD sheet The Language Master is used
with cards (see Figures 7-3 and 7-4) that have the printed words and a

ft am aft ft ft .0

Insert gures 7-3 and 7-4 about here
1.1. ftft ft. W

strip of magnetic tape attached. The child inserts he cari into the
Language Master and the prerecordel tape pronounces the word. This
teaching machine enables the child tn work with or without a teacher
or tutor. RD tasks presented in the Language Master are more diffi-
cult than when they are presented in the Min/Max since the child must
emit a sequence of seven responses for every Language Master card as
compared with four responses for a Min/Max frame. The response sequences
are summarized below:

Language Master FLD

21122221322±2S2

1. Pick up the card

2. Place it in machine correctly
3. Point to word pronounced by

machine
4. Say the word
5. Turn card over for response

feedback
6 Replace card in stack
7. Record the correctness of

3 above on a self-report sheet
(ms response is not added
until the first six are well
established.)

Min/Max RD
Reseconee Sequence

1. Turn Min/Max to expose
new frame

2. Circle word pronounced by
tutor

3. Say the word
4. TUrn Min/Max to expose

_

4- sign

Read_back (RB) The third task is the read :tech or RB ta Here
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Note: The card automatically mov s rom right to le
placed in the Language Master machine.

Attached material cu

ead rewf suvd

Area above the
arrows is visible
when placed
in the machines

suvd)

Figure 7-3

rce)

Strip of recording
tape will pronounce
"READ" when card is
placed in the slot.

read)

Ilf1

Figure 7-4

Attached material
cut from RD 1T-2-l.



the child giv s verbally constructed responses to printd wores. A
sample page (RB IV=2) is shown in Figure 7-5. The child is required

Insert Figure 7 5 about here
ae OE ET 4. MP ..

to read the entire page audibly and distinctly without prompts from
the teacher. Note that the lower part of the sample shown in Figure
7-5 is composed of phrases and sentences. Since the child initially
learns to read single words, he tends to read these phrases as strings
of single words (i.e., slowly and haltingly)* Hence in this component,
he is taught to link words together. After the child has verbally identi-
fied each wordy the teadher reads the words aloud in a smooth, conver-
sational-sounding phrase. The child is reinforced for correctly identi
fying the words and for reading them in phrase-like fashion.

Since there is no provision in the writte: material for response
feedback, the teacher provides this information through (1) intermittent
social reinforcement of correct responses (e.g., "That's very good,
John.") and (2) the correction of incorrect resnonses.

Reading _comprehension (RC ). The final task in a sla!set is the

'reading =prehension or RC task. The child makes comprehension re-
sponses by answering questions about the word or phrase he reads.
The printed Re page (Figure 7-6) is identical to the LC page shown in

Insert Figure 7-5 about here
a a. a 6a a aft. 6 a a a a 6a 6

Figure 7-1. In the RC task, however, the center portion of the page
is no longer covered, and is, of course, visible to the child. The

child reads the word out loud, indicates whether or not the word de
, 19

-

scribes the picture by circling the appropriate s or no face,

and turns the Min/Max knob to see by the location of the "4." sign whether
his response is correct.

The four tasks (LC, RD, RB, and RC) in a subset all focus on a
single word that has not been encountered in previous subsets. In the
case of Subset 2, Set IV (Figures 7-1? 7-2, 7-5, and 7-6), the new
word is "all." The other words encountered throughout the four tasks
were introduced in preceding subsets and are only reviewed in Subset 2.

St- ies sentence and parngrap comprehension. The 270 word vocabu-
lary :n the reading program list Iskeyed to a graded series of com-
mercially published elementary readers, the Bank Street_Readers. The
opportunity to read a story from a book Is given as a special bonus for
good progress through the reading program. The stories are presented
like the RB task with the teacher giving reinforcement, correcting
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errors, and asking questions about the content of the material in
accordance 'ith imstructions provided with the story.

Pre ed Posttests

The pretest is used a_ a basis for deleting,from his reading pro-
gram, material w th which the child is already familiar. Figure 7-7 is

M M M M M M M m

Insert -7 about here
MMMm.... MMMM

the p etest for Set IV. After assuring the child that he is not expected
to know all of the words, the teacher points to each word and asks him
to read it. To avoid strengthening incorrect responses, the teacher
gives token and social reinforcements only for first, unassisted correct
responses. incorrect responses are not corrected; the teacher makes
neutral comments when they occur (e.g., "OK", "All right," "Continue,"
etc.). The listening comprehension and reading discrimination tasks
are eliminated for any word the child identifies correctly on the pre-
test; the read back and reading comprehension tasks are retained for
all subsets. If, for example, the first 10 subsets in Set IV are to
be administered, the first task in the set is Pretest IV which includes
all of the words in the set (see Table 7-2). I.LL the child correctly

M MMMOPM .A a EP

Insert Table 7-2 about her_
-

identifies the words "into" a "all" on the prete t, he is not given
LC IW10 RD IV-1, LC IV-2, and RD 112. His first task following the
nretest is RE TV-1 for the word "into", end so on for the remaining
words in the set, RC IV-101 the last subtest in Set IV, is followed
by a posttest which is the Same as the pretest but is administered like
the RD task.

Reading Responses and for

Strengthening reading behavior: social reinforcement. Correct r
sponses are strengthened by immediate comments of approval, such as,
"Good, You're working Lard today," "That's 'he way to say it," or "Y
like the way you're doing thst."

In view of the strengthening effect of a reinforcement contingency,
it is obvious that the child should be reinforced after he has engaged
in Some behavior that the teacher wants to encourage. In the reading
program, these behaviors are reinforced:
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Table 7-2

Sequence of Task Miiii1tration fre,e It
Within a Subset of 1RP

Subset

1

2

Task

Pretest

LC

RC

LC

RC

ew Word

All words in Set Ty

into

into

into

into

all

all

all

all

IV 10 LC he

IV 10 he

IV 10 he

IV 10 RC he

IV Po ttest All words in Set IV

Pretest All words in Set V

V

V

1 LC who

who

V 1 who

V 1 who



Circling the appropriate 'yes" or "no" face.

'ircling the written word pronounced by the teacher,
and then he word.

Correctly identifying the word or w rds, and proper
phrasing.

RC: Correctly identifying t1 rd or words, proper phrsIn
and circling the appropr

u
ak;e -yes or no

u
Ince.

Stori s: Correctly identifying the word or words, prop3r phras-
ing, and acceptable responses to questions about the
material.

Fre-Posttests: Cor_ectly id ntifying e ch vord in the te _

If a child has just embarked upon the reading program, reinfo ce-
ment is given as soon as possible after each correct response but after
some progress., reinforcement is delayed slightly - until the child has
exposed the "4-'1 symbol in doing the LC, RD, and RC tasks.

The four classes of behavior described above (i.e circling,
imitating, identifying, and phrasing) will not ordinarily occur even
at a low frequency (thus there will be few opportunities to reihforce
them) unless the child has developed the following precurrent behaviors:

Sit quietly i. his seat

Remain oriented toward the reading materials

Maintain eye contact with those materiale

Hold the pencil co rectly

Operate the teaching machines correctly

Discriml ate one group of letters from a different group
of letters

7. Respond to ve b 1 instructions

C. Use the pencil for circling onlY

Not respond to surrounding n ises

M. Speak loudly enough to be heard



Many of the children in the classes have been referred because
they do not have these behaviors. (They are said to have poor "impulse
control".) Thus part of the reading program and procedure is devoted
to shaping and maintaining these background skills.

The teacher doeS no_ give social reinforeement for a co;rrect re-
sponse if the child is engaging in a behavior that interferes with
learning (e.g., disruptive noise, scribbling, playina with the teaching
machine, etc.). Adherence to this practice avoits the possibility of
strengthening the off-task behavio2 that is "chained-into" the correct
behavior,

Verbal reinforcements vary along a quality continuum. The timbre
and intensity of the teacher's voice can control the child's behavior
independent of the specific word content. It is theoretically posSible
to strengthen a child's behavior by saying in a soft, sincere, warm
voice "That's terrible, Sammy" or to suppress his behavior by screaming
angrily, "That's the best circle I've ever seen, Ed," Repetitious
social reinforcers (i.e those that do not vary from response to re-
sponse in terms of word content, volume, timbre, and number of simul-
taneous non-verbal reinforcers) rapidly lose their effectiveness.

In addition to verbal reinforcements, there are at least four classes
of non-verbal responses that may function as social minforcers because
of the child's past history or current teaching: (1) eye-contact with
the child, (2) smiling, (3) head nodding, and (4) physical contact (e.g.,
backpatting, hand-holding, hair-ruffling).

Social reinforcers derive their effectiveness from the child's
experiences prior to coming to school, 12, for example, the mother,
during the child's infancy, did not pair her verbal comments with such
primary reinforcers as food, water, opportunity to sleep, exploratory
hehavior, and cessation of aversive stimulation, that is, if she did
not smile and make approving remarks when the baby ate well, played
happily, splashed tn the bathtub, etc., it is unlikely that the teacher's
verbal contingencies would function as social reinforcers in the sdhool
situation, Social reinforcers, a class of learned or acquired rein-
forcers, are tremendously important in the early school years for social
reinforcement is one of the few techniques to strengthen academic be-
haviors that the public school teacher has at her disposal.

Strengthening Social Rinforcers With Token Renforcers. If a
child's behavior is in -nsitive to the teacher's common and dis-
plays of approval (i.e. , if the verbal and non-verbal contingent be-
havior of the teacher is not reinforcing the child), the teacher's
first Job is to try to increase the reinforcement value of these con-
tingencies. This may be accomplished by arranging conditions so that
verbal approval always precedes something that does, in fact, reinforce
the child's behavior, such as an activity, a bit of food, a toy, the
opportunity to watch a cartoon, etc. If verbal approval is a cue for a
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reinforcer, it eventually becomes a reinforcer itself. However, since
it is impracticable to give a child a toy for the hundreds of verbal-
toy pairings that might be necessary, a simpler procedure is used. This
is the token reinforcement system (sometimes called a token economy).
Tokens take many forms. In the Laboratory classrooms, green marks on
small sheets of paper are used in place of tokens. They are accumulated
and exchanged for any food, toys, and activities that the child chooses
from t_e offerings. The marks have several advantages: (1) They can
be given immediately after the desired behavior occurs, (2) They are
tangible objects. (3) They can be exchanged for many things and thus
do not show satiation effects, (4) They are easy to dispense.
They quickly gain control twer Ur, child's social and academic behaviors.

Marks, like tokens, are contrived reinforcers and sho id be treated
as such. It is not very likely that peers, parents, other adults, and
teachers outside the classroom environment would consistently reinforce
the child's desirable behaviors with green marks exchangeable for

.

-goodies
s

. But verbal comments and approval are natural reinforcers
and it is very likely, indeed, that individuals outside a classroom
would reinforce a child's desirable behaviors in this way. Hence a
continual effort is made to establish or re-establish the social rein-
forcing function of verbal comments. To accomplish this goal, a cor-
rect or desirable response is immediately followed by verbal approval
and a green mark.

In the reading program, marks are given contingently for correct
responses, and for precurrent reading behaviors and a completed page is
the unit of exchange. Nb matter how many full pages of marks the teacher
cives during the reading session, she makes certain that the child
leaves the session with at least one partially completed page. An in-
complete page forestalls a learning pause. This may mean that occasion-
ally at the end of the session the teacher may have to put two to five
unearned marks on a new page.

-iding independent _reading behavior with schedules of reinforce-
ment. Although réinfórcement strengthena learning, read- n- behaviors
can be maintained without the delivery of a reinforcer 'itter each re-
sponse. This principle is important because the objective of the
Individualized Reading Program is not only to teach the child to read
but to enjoy reading, and _to read Andependently. The child should
eventually read without token reinforcera and without the supervlsion
of a teacher. Two types of social reinforcement sshedules are used in
te ching a child to read independently:

Fixed Ratio - A fixed minimum number of responses is required for
every reinforced respnse, and the reinforced response must
be correct. Ekamples1 Fixed ratio 1 - EVery correct re-
sponse is reinforced (this is a continuous schedule of re-
inforcement). Fixed ratio 3 - Every third response is re-
inforced, provided that it is correct (i.e., if 2 incorrect
responses are followed by a correct response* the 1 co-rect
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response is Teinforced; if 3 incorrect 3ponses are fol-
lowed by 4 correct responses, the 4th and 7th correct rer
sponses are reinforced; if 6 consecutive correct responses
occur, the 3rd arid 6th responses are reinforced)

Variable Ratio - A variable minimum number of responses is re-
quired for every reinforced response, and the reinforced re-
sponse must be correct. The average minimum number of re-
sponses (i.e total responses divided by total reinforcers)
defines the schedule. Example: Variable ratio 3 - The
3rd, 5th, 10tht llth, 14th, and leth responses are rein-
forced. Since there are le responses and 6 reinforcers,
le/6=3. On the average, every third response is reinforced.

Mai%s do not have to accompany verbal comments all of the time in
order to establish approval as a social reinforcer. A third type of
schedule, percentage reinforcement, is used to specify the percentage
of socially reinter-cod responses that are also reinforced with marks.
Examples: 66% - 2 out of every 3 social reinforcers are accompanied
by a mark reinforcer. 10% - 1 out of every 10 social reinforcers is
accompanied by a mark reinforcer.

When a child enters the reading program, a continuous schedule of
social reinforcement and a 100% mark reinforcement schedule are used.
As soon as accurate circling, verbal identification, and imitation are
established, the schedules are thinned by decreasing the frequency of
social reinforcement and the number of times approval and marks are
paired. Social and mark reinforcers are generally thinned independ-
ently (with the exception that a social reinforcer must always accompany
a mark reinforcer but not vice versa). In general, the schedule of mark
reinforcement is thinner than the soci-1 schedule.

Schedules are thinned for three reasons. First, the process re-
sults in stable reading and study behaviors. Secondlthe child's product-

ive output (i.e., items covered in the 25-minute study period) in-
creases. Third, on return to the public school system, the child is
prepared to respond to the social and intrinsic reinforcers that are
given in the regular class.voom. Thus, if the child is working at the
rate of 100 to 125 items per session (2 to 3 new words) at the end of
the school year, the reinforcement schedule would be variable ratio
15-20 (social)- 0% (token).

Obviously the mark schedule is eliminated before the social
schedule. In this case, marN5 are still given but they are not con-
tingent upon any response. This strategy does not allow the reinforce-
ment of undesirable behaviors, but it enables the child to exchange
the marks later so he is not eliminated from the institutionalized
activity of "going to the store". "Going to the store" is eliminated
near the end of he school year for all children simultaneously.



The teacher is in the best position to determine (1) when the
reinforcement schedules should be thinned, (2) whether or not verbal

approval and marks actually strengthen reading behavior in specific
instances, and (3) whether .-he reading teaks are aversive or neutral
to the child. She watches the aild for the child teaches her how to
teach hims If he slows down when reinforcement frequency is decreased,
it is usually because his behavior was not well established under the
old schedule. If he participates reluctantly in the reading assign-
ment, it may be due to lac of reinforcemet in previous reading ex-
periences, or to the acquired aversive property of the task. The child's

behavior tells the teacher to alter the learning situation by intensify-
ing the schedules, strengthening the values of reinforcers, increasing
the number of different reinforcers, or moving the child on to more
teresting academic materials.

Mane ing Incorrect Responses to Maximize Subsequent Correct Responses

The programmed reading materials should generate almost errorless
performance. In recognitio:. of the fact that the I.119 is imperfect for
each individual child (and will probably also be so), there are definite
procedures for handling incorrect responses. They are designed to change
the circumstances under which the error was made so that it is less
likely that the child will make the same error on similar occasions.
Specific correctional procedures are used (1) at the time the incorrect
response is made, (1) after completion of a given task, and (3) after
completion of an entire subset.

Monitoring R-ading Behavior

Reading behaviors _re monitored throughout to (1) provide an
objective criterion for moving an individual child forward in the p-o-
gram, (I) indicate specific points at which an individual child ex-
periences difficulty so the teacher can construct remedial units, and
(3) provide a basis for revision of the IRP. During each reading
session, a record is made of correct and incorrect responses and the
contingencies used.

Data on the Individualized Reading Program

Ma oriels and procedures for the teaching of reading should have
provisions for the maintenance (memory) of the newly acquired behavior.
For this reason the Individualized Reading Program incorporates a
systematic review of all new words in each of the reading tasks. Also
reading materials and procedures should provide for a systematic check
on the efficiency of the maintenance procedures. This is accomplished
in the IRP by the posttests sit theend of each 10-word set. Out of 1230
subsets given during the 1970-71 school year, there were only 43 errors
on posttests (i.e., 3.5% errors). Approximately half of these errors
were generated by the fact that posttests come immediately after the
tenth subset in any given set. By the time a child takes the posttes-
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he has had no chance to review Subset 10 and very little &lance to
re lew Subsets C and 0, This is demonstrated in Table 7-3 which presents

IW M mi *OF WI OE,

Insert Table 7-3 about here
OW am WO Wa . kim mia

the number of times posttest items were missed as a function of their
ordinal position within a set. Thus, words taught in Subset 1 of all
sets were missed only twice on posttests for an error rate of 1.C3%.
Words taught in Subset 10 of all sets were missed 15 times on posttests
tor an erro7e rate of 12.nm This is probably a fair estimate of the
efficiency of the systematic review procedures in IRP. Maintenance
of new words is obviously decreased without these procedures.

The reading program is too _ong for the average child in the class
to complete in a single school year. However, three children did com-
plete it and were subsequently given commercially prepared reading text-
books. TWo of these children were enrolled in the class for two con
secutive years. The third (A.D.) was a hyperactive child who was re-
ferred from a public school first-grade due to "low academic achieve-
ment" and a "short attention span-" rigure 7-C is a cumulative record

M. WO oft SO IMF Oa oo awF

Insert Fi_lre 7-0 about here

of A.D.'s progress in the reading program. The open circles with a dot
represent rate of correct responses and the closed circles represent
rate of incorrect responses, :Tech data point represents reading out-
put summarized over three reading dayso Days in which no reading
occurred (i.e., weekends) are not represented.

Throughout the first period, designated as A in Figure C, A.D.
read exclusively during a 25-minute tutored reading period at school.
The rate of incorrect responding is characteristically low and the
rate of correct responding is typical of the other children. If he
had continued at this rate, he would have made approximately 3,700
reading responses by the end of the school year.

A.D.'s mother was given training on how to help her son in reading.
At 13 in Figur 7-8, she:began tutoring him at school as part of her
training. As is shown, A.D.'s performance was unaffected. At C in
Figure 7-80 the mother worked with her son on reading program at home.
A.D.'s rate of learning shows a dramatic increase at this point and
his rate of incorrect responses remains relatively constant. During
this period, dealgnated as AA, the mother did not tutor her son at the
school or at home Under this condition his performance was comparable
to that for the initial portion of the year (the period marhed A).
During the next period, shown as CC in Figure 7-3, the mother again

24-



Number of Times Posttest Items Were Missed as
a Function of The r Ordinal Position

Subset
Numbar of

Posttest Errors
Number o

Posttest Items

123

Per Cent Errors
0n Posttasts

1,632

2 123 1.63

1!1,3 2.44

2.44

5 1 123 .31

1 123 .81

7 123 1.63

123 4.3C

9 12, 50

10 123 1'2.20
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tutored her son at home. His performance increase was comparable to that
in the first tutoring period at home (C). At the end of 13C reading
days, A.D. finished the reading program. He had made 14,160 reading
responses; 130500 were correct; C6C were incorrect. Accuracies for

tae various conditions are as follows: A9 94%; B, C, 93700 AA,

and CC, 96%.

These data on A.D.'s achievement strongly suggest that a mother
can be trained to use the IRP at home with results that sisnificantly
augment the teacher's efforts in the classroom. Reports from the
mother and child also indicated that the child enjoyed worhing on re
ing with his mother.

Data on all the children's progress in reading for the 1970-71
school year are given in Table 7-4, Reading achievement is in terms

Insert Table 7-4 a out h--e

0

of grade-placement scores on the Vide Range Achievement Test (WRAT),

and on unit number in the Individual aeading Program. Comparisons of

the children's scores on admission and at the end of the school year
should be made in the light of the age ,ef the child, his estimated
aptitude for school achievement (PPVT scores), and lenteth of time in
the c.ass. All of the children showed progress and the longer the
time in class, the more the progress. The children who attended class

for three months or less (BIB0, M.N., S.M., 4nd K0S.) showed little

gains with one (K,S.), showing no change in his score on the WRAT. Tthee

completed the program, indicated by the 263 entry under 2ost IRP Unit-

The Attending Program

The Attending Program was developed to train children who did net
succeed on the IRP because they did not have the necessary procurrent
attending behavior. The Attendlng Program serves also as a means of
assessing work habits, as a pre-test for reading, as a vehicle for
altering the contingencies of reinforcement, and as a background task
for increasing rate of responding to verbal material, it consists of
(1) a special teaching aid and graded discrimination materials, and
(2) procedures that successively lengthen the interval between the
presentation of a textual stimulus and an opportunity to respond. These
are described more fully below.

Attending behavior is any behavior that produces or clarifies a
discriminative stimulus. When a person attends, it usually means that
he is focusing his behavior on something. However, many components of
attending behavior are covert and are thus not directly observable.
The naturally occurring overt components of attending present special
problems. For instance, looking toward a presented stimults is a

4



Table 7-41

Children's Reading Scores at the Beginning
and End oT the Academic Year,

PPVT Months
Age on on Admizs on in

1970-71

MAT Grade
Placement 1RP Units

Child Admiss Age c!uozient Class Pre Post Pre Post
EEMMERINIIrra.

B.B. 4-7 2

C.B. 5-6 5-5 f-9 1-2 27

G.B. 5-11 5-4 91 Ig 1.8 0 163

N.T, 5-5 4-P 88 1. P.0 0 88

P.C. C-10 7-u 1.6 130 233

A.D. 7-3 7-10 10E, 1.2

N.D. 5- 4-11 '4.5 1.4 A 133

H.G. 6-9 5- 7 Kg.4 A 59

W.J. 5-3 3-10 67 4 1.2 A 19

M.H. 7-1 3-10 59 ftP 1.5 0 32

M.E 5-8 3-7 1.3 0 86

M.L.M. 6-10 5-8 CS 1 4 1.5 0 50

S.114. 5-8 4-11 CS Kg.2 Kg.6 A 16

H.S. 6-10 6-2 91 1 1.3 Kg.6 A 14

8-11 7-5 86 1.9 2.9 50 263

*Kg. = Kindergarten

**A = Attending Prog am
= No test available



necessary condition for attending behavior, b,lt the -Iccurrence of this
component, although easily observable, does not guarantee attending
behavior. Actual eye-contact with the stimAlus is a far better cri-
terion, but completely accurate observation of the component requires
prohibitively expensive instrumentation, Research with infrahumans
(Bckerman, Lansont and Cumming, 1960; Wyckoff, 1954) has hown that if
an arbitrary response is l'equired to produce a discriminEfave stimulus,
the accuracy of discrimination is increased. The first part of the
discrimination chain (i.e attending) is made overt with this proced-
ure,

To make the first component of at_ending be avio overt and ob-
servable, an inexpensive teaching aid (Figure 7-9) was developed which

Insert Figure _bout here

required the child to manipulate cardboard masks to expose the dis-
criminative stimulus in a match-to-sample problem. The device is made
of cork-covered fiberboard 13" x 16", two manila file folders, a clear
Plastic page protector, a sheet of black construction paper, and two
cardboard masks (3" x 4" and 3" x C") attached to one of the manila file
folders with masking tape. Assembled, the parts are fastened to the
fiberboard with Chicago screwposts.

De-c_iption of the ogram

Discrimination levels. There are nine levels of increasingly diffi-
cult discriminations presented in three match-to-sample paradigms. Each
level consists of 30 frames; levels 1 and 2 consist of punctuation marks
and arbitrary symbols (e,g, #1$0*,@); levels 3, 4, and 5 are made up of
upper and lower case letters. As level difficulty incrlases, the con-
figurations of the distractor letters resemble more closely the correct
letter. Levels 6, 71 _ and 9 use multi-le letter stimuli, with the
correct stimulus always a real word. The di,stractors are neer real
words. Beginning at level 6, the distractors vary in length, initial
and final letters, and configuration from the correct stimulus; by the
end, at level 90 the distraetors vary only by one or two internal let-
ters, Alternate forms of levels 6 through 9 are ,Ilso available. Repre-
sentative frames frOm each level are preSente4 below:

Level 1:
Level 2:
Level 3:
Level 4:
Level 5:
Level 6:
Level 7:
Level C:
Level 9:

r
u

sun dJerfy zxglei sun
sun Babe erv sun
sun
sun

sex
sun

sun
SUC

ori_
SA

-2C-
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Memory levels, There are three memory levels, The material for
each of the seven discrimination levels described earlier can be used
at any memory level. Level A is a simultaneous match-to-sample task.
The child is shown the sample and three comparison stimuli simultan-
eously and is instructed to circle the comparison stimulus that matches
(is just like) the sample. On level AIlthe sample and the comparison
stimuli are also exposed simultaneously. After tha child inspects all
'of the stimuli, the sample is covered with the cardboard mask, and the
child is then told to point to or circle the one that matches the sample.

Level B is a zero-delay matching task. The sample is first pre-
sented alone, and then covered with the mark, whereupon thc comparison
stimuli are exposed. The child then circles or points to the match.
These procedures are presented schematically below:

Level A

All Alt All Amt
(a r-sponse to "All" is reinforced)

Level A'

All Alt All Amt

11,-/ 1 Alt All Amt
(a response to "A _s r ced)

Level B

All 1 /// /AU ////

/11/ Alt All Amt

Use of the Attending Program

Upon enrollment in the class, the child is given discrimination
levels 1 through 9, memory level A, followed by discrimination levels
& and 9, memory level B. Regardless of his performance on the Attend-
ing Program, the child is next given the IRP General Pretest and then
IRP Subset I - 1,2, introducing the words "one" and "city."

Ve_bal praise and mark reinforcers are given for eorrect responc2s
throughout the four steps described above. If the child makes an in-
correct response on the memory level B program, thtt tutor opens the
mash covering the sample (thus makitg it a level A task) and prompts
the child to make the correct response.

If the child's perform:ince on IRP Subset I - 1,2 is below % cor-
rect, he receives tutoring on the entire Attending Program. He remains

-27-
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on the prog_am until his necuracy is 95-100% on i17L ertmtnatton level
8-90 memory level 8, and he is cowleting seven to nine pages per
25-minute session. In order to achieve this stable level of perform-
ance, the contingencies of reinforcement are systematically tightened.
Wheneor the child makes an error on a page of work, the tutor uses
the appropriate correction procedure including having the child re-do
the page from the beginning. It is a further requirement of the pro-
gram that the last page completed in the sessir be errorless.

Development of the Prog

The child for whom the initial Attending Program wao improved and
expanded was X.D a five-year-old giri who had been referrrA because
of a total lack of progress in kindergarten. Figure 7-10 sLows her

Insert Figure 7-10 about here

performance on the reixting program before and ,;fter mastery of the
Attending Program. The data points represent overall accuracy (listen-
ing comprehensions reading discriminatton, read back, and reding com-
prehension) per reading session. The otted line at 90% repreents the
criterion for mastery on the reading program. In Septembers at the be-
ginning of the school year, following her successful c6pp1etion of the
memory level A Attending Program (simultaneous match-to-sample with
textual stimuli), K.D. was placed in the reading peeram at Subset t -42
for 10 sessions, When she failed to master that material, it was re-
programmed on a daily basis. However, this strategy dil not improve
her performance but produced, over the last three sessions, a low of
25% correct responding. This is below chance for the rending discrimi-
nation task.

K.D. was then given sections of the memory level B Attending Pro-
gram (zero-delay match-to-sample) at which point it became obvious that
she could not do any of the required tasks. An intermediate level,
memory level A', was then developed as a bridge between levels A and
B. Given the new material, K.D. was able to respond accurately at the
lower discrimination levels and successfully worked through level A'
and level B when she was given IRP Subset I - 1,2. The first data point
in the Octlber-November series of Figure 7-10 reprnsents K.D.'s reading
performance; following training on the. Attending Program. She continued
to work on successive IRP subsets obtaining over 90% accuracy on all
but three of the sessions in October-November, The April points in
Figure 7-10 indicate that K.D.'s performance remained stable atter six
months on the reading program and that the variability of her perform-
ance decreased from what it had been in October-November.
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By the time S.M. was enrolled in the class, the 'Attending Program
was well developed and had been used slccessfully with three children.
S.M., a five-year-old girl, was referred because she failed to make
progress in the regular irindergarten class. Figure 7-11 represents her

= MM ammaa a Wm a a

Insert Figure 7-11 about here
a a a a a a a a a a a =

performancr) on the Attending Program. Memory levels A and B were used
as a pretest for 1-ae reading program. The pretest data show that S.M.
discrimination accuracy broke down at discrimination levels 13 and e on
bot'i. memory levels A and D. S.M. Was then put to wo, nd given the first

IRP subset for two sessions, and when she failed tc reach the mastery
criterion, she was given the full Attending Program in order to pinpoint
her current level of discrimination competence. The )xploration data
in Figure 7-11 show that her performance broke at discrimination level
9, memory level A', and discrimination levels E and 9, memory level B.
This small improvement in the memory level A pretest results may be
accounted for by the learning that took place on the carefully sequenced
discrimination materials.

During the training portion shown in Figure 7-11, S.M. w s given
only discriminaLion levels 6, 7, E, and 9, memory level B, of the
Attending Program. In this phase, the reinforc ng contingencies were
systematically tightened and, if she made an error on any page, she was
required to start again at the beginning of the page and re-do it. She
was expected to complete a pre-determJned number of new pages during
each session, and remained at the ta_ until she finished. The results
of this Lraining are shown in Figu.ce 7-12. Again, the data are the

mwm = a LW 4mmm Mm Am a

Insert Figure 7-12 about here
= a = a a a a ammma =

combined scores across days for the four basic reading tasks, The
first two points show her scores before the attending training phase
was begun; the others after training. Figure 7-12 shows that follow-
ing the Attending. Program, S.M. made satisfactory progress in the
reading program with variability typically decreasing across sessions..
The same data are shown separately for each raading task in Figure 7-13

a = a IM Mb WM a ...
In ert Figure 7-13 about here

a a a a aa la Wm a AM a a a

It con be seen that both readIng discrimination (RD) and reed back (RD)
performances were less stable than either of the comprehension tasks.
The larger number of data points for RD end RB as compared with listen-
ing comprehension (LC) and readin:. comprehension (RC) indicate that S.M.
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was assigned remedial units to do when her performance fell below the
90% ditstery criterion.

The final major development in the Attending Program occurred after
the child, C.B., was enrolled in the class. CO% Was a five-year-old
girl who had had a neurological impairment of unknown etiology at the
age of five weeks. She developed a hydrocephalus which was arrested
by a shunt. Neither her preschool or kindergarten teacher bad been
able to teach her the names of the colors, the days of the week, numeral
recognition and naming, or letter recognition and naming. When she
entered the Laboratory school, C.B. was pretested with discrimination
levels 8 and 9, memory level B of the Attending Ptogram. The results
indicated that she could not discriminate groups of letters. She was
then given the first subset of the Individualized Reading Program. Her
performncce on this task which was far below the mastery criterion is
shown under B in Figure 7-24.

Insert Figure 7-14 about here

The full Attending Program was administered next. Procedures were
identical to those described previously for S.M. Although C.B. Was
normally an unusually friendly and placid child, she began soon after
admission to the class to display emotional behavior such as crying
and mildly destructive behavior toward materials and equipment. These
behaviors were extinguished in the context of the Attending Program
and she progressed successfully through all the discrimination and
memory levels. Initial IRP subsets were again administered (see D in
Figure 7-14) and, although early results were encouraging, her perform-
ance deteriorated after a few sessions. C.B. was then given discrimi-
nation levels C and 9, memory level B for one session, Her accurecy
was 100% on this task.

It was obvious, then, that there was a gap between the upper
levels of the Attending Program and the beginning of the reading
program in that, at least for one child, performance on the Attending
Program could be perfect-and performance on the IRP could be poor.
The following procedure was then developed to bridge that gap. The
reading discrimination task was programmed as a zero-delay match-to-
sample task (memory level B on the Attending Program). One sample is
presented below.

City dfgeano city mnrshol

The teacher first pointed to the sample stimulus, "city," and said,
"This is 'city'. What is it?" After C.B. had imitated the auditory
stimulus, the teacher asked her to cover the sample, expose the choices,
and circle the correct word. In the next frame, presented below, the
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teacher pointed to the sample

city nr city fmnaoh

and said, "What is 'this?" If C.B. said the word, the teacher rein-
forced her and programmed the rest of the zero-delay trial, If C.B.
gave an incorrect response, the teacher said, "This is 'city'. What
is it?" and programmed the rest of the zero-delay trial. This pro-

,.._cedure was successful and after two sessions, C.B. was again given
the regular reading program.

Figure 7-14 (F) shows the child's performance on the next six
reading sessions (each session introducing a new word). On four, C.B.
scored above 90% accuracy and on n11 six, above 80% accuracy. Figure
7-14 (G) shows C.B.'s performance with a reversal of the contingencies
of reinforcement. Under this condition, her previously accurate read-
ing behavior deteriorated. When the original contingencies were re-
instated, however, C.B,/s reading accuracy recovered steadily (H in
Figure 7-14).

C.B./s performances on the components of the IRP are shown in
Figure 7-15. As can be seen, performance on the constructed tasks

Insert Figure 7-15 about here

(Read Back and Reading Comprehension) is affected more adversely by
the reversal of reinforcement contingencies than performance on the
discriminated task (Reading Discrimination).

Figure 7-16 is a cumulative record of C.B./s work rate (i.e.,

Insert Figure 7-16 about here

frames completed per day) on the entire Attending Program and IRP
materials. Pbrtions of the record labeled A, C, and E represent prog-
ress on the Attending Program; G is the reversal of the contingencies
of reinforcement. It is readily apparent that C.B.Is rate steadily
increased across the 94 days she was on the program. This was due in
large measure to C.B.ts increased self-sufficiency, adeptness at mani-
pulating the academic materials, and absence of emotional behaviors
that are incompatible with academic achievement.

Data on 10 children who completed both discrimination level 9,
memory level B of the Attending Program, and the first subset of the
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raw.*.lowo N .

Individualized Reading Program are presented in Table 7-5. Without

Insert Table 7-5 about here

exception, children who could not perform at the 90% accuracy level
on this limited portion of the Attending Program subsequently failed
to acquire the appropriate reading behaviors on the first IRP subset.
The three children who performed well on the attending task also per-
formed well in reading, although none of them could read at admission
to the class and none was exposed to much of the Attending Program.
The seven dhildren who were below criterion on the first IRP subset
were given the complete Attending Program and all performed well on
the first and succeeding subsets of the reading program. Thus, the
Attending Program proved to be a reliable predictor of reading success
(discrimination level 9, memory level E is now used as a pretest for
reading) and a useful remedial technique for children who have diffi-
culty with reading because of deficiencies in attending behavior.
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Table 7-5

Relationship Between Performances on the Attending Program
and the /ndividualized Reading Program

IRP
Attending Program Subset

Discrimination Level 9 and 1-1.2
Child Memory Level B Accuracy Accuracy

K.D. 90% 55%

B.B. 60% 71%

H.G. 40% 64%

W.J. 00% Cl%

S.M. 60% 81%

K.S. 20% 61%

C. B. 40% 54%

N.B. 100% 98%

M.L.M. 100% 95%

M.K. 100% 98%



C. The Arithmetic Program

Introduction: A Behavior Analysis of Arithmetic

Arithmetic performance consists of behavior primarily under the
control of stimuli, both visual and auditory. The stimuli include
numbers and operation symbols (+9 ;, etc.) whose functions are
determined by whatever arithmetical probloms require solution, or as
they would be described technically, by the contingencies of reinforce-
ment arranged by society. Arithmetic behavior, at an elementary level,
involves discriminated (selecting) and constructed (saying and writing)
responses to numbers and operation signs and responding to combinations
of these stimuli according to rules (e.g." adding numbers when there is a

plus sign, subtracting one number from another wheli there Is a minus
sign).

Merely defining the topography of arithmetic behavior, however, is
insufficient. It must be viewed in functional terms, i.e with respect
to the independent variables that control the behavior. /t is not enough
for a pupil to say "seven," he must say "seven" when he is presented with
the proper textual stimulus, namely 4+3, 9-2, 497, etc. Simply perform-
ing the correct topography is not "knowing" how to do arithmetic.

The range of verbal behavior called arithmetic extends from discrimi-
nating one symbol from another of the symbols to problem solving (complex
chained responses which modify the situation so a solution is available).
This latter category includes responses of transposition, reduction, con-
struction of equations, finding common denominators, and use of complex
arithmetical processes such as calculus.

Besides the obvious differences between arithmetic and other verbal
repertories, we can isolate some general characteristics which may facili-
tate the application of learning princIples to the teaching of elementary
arithmetic. Since arithmetic is verbal behavior, it will be necessary
to consider the interactions among the pupil, the teacher, the setting,
and the material as the functional unit of analysis. The main task of
the teacher is to arrange as many of the conditions as she can. An
effective teacher, for example, will supply antecedent stimuli which
will function to produce correct responses, set general conditions
conducive to productivity and put consequences on behaviors which will
strengthen and maintain them.

Mr simplicity of explanation, arithmetic will be compared with
reading. One quantative difference between reading and arithmetic
is the frequency with whIch contingencies are arranged by society.
Excepting the use of numbers as markers (e.g., a telephone number, a
social security number), the actual manipulation of numbers using
mathematical operations is minimal outside of school classrooms. Machines
have tal....en over much of the labor of arithmetic (cash registers, calcu-
lators, computers). Reading has not enjoyed the same "advancements."
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There are everyday "natural" contingencies for reading, but arithmetic
is most often maintained by the solving of problems irrelevant to every-
day survival. At more complex levels of mathematics (e.g., algebra,
trigonometry, calculus) these behaviors are almost exclusively maintained
by solving more complex problems. Aside from tte question of whether
or not non-maintained behaviors should be taught in school, it is cert-

ainly desirable to maintain arithmetic behaviors with functional con-
tingencies rather than those inherent in arbitrary problems. For example,
addition and subtraction could be incorporated into money values and
time telling, or arbitrary problems could be transformed into a "story

problem"format. This would not only make arithmetic more "natural" by
tying it to non-arithmetic situations, but it should make correct solu-

tions more reinforcing. It is also essential that the necessary pre-
current behaviors for the learning of arithmetic be strengthened to
the point where they are functional for solving arbitrary problems.

The second basic difference between reading and arithmetic is that

words, phrases, and sentences have a referent. Arithmetic, on the other

hand, is composed of a set of arbitrary symbols referring only to an

abstract property of observables. The comparison becomes more clearcut
when we consider extremely large, small, or undefined numbers. Since

it is easier to match constant stimuli, it would seem desirable to de-

velop a systematic observable equivalent to auditory and visual numbers
which would act as a prompt and could be faded later to allow for
generalization. Finger counting is such a system; it provides a readily

available pbysical equivalence which the pupil can manipulate when

prompts are required. In fact, the system is so effective it can be
troublesome if control is not gradually transferred to the number stimu-

lus alone (e.g., adults who still use fingers to add). Generalization
of arithmetical behavior requires reinforcing responses to: (1) other

objects in number sets, (2) abstractions of objects (pictures), (3)
oral and textual descriptions (e.g., "three cows" or "17 houses") and (4)

the oral or textual number with no observable referent (e.g., 2 and 3).

These operations are performed in the present arithmetic program bY using
dots, numbers, and sets. The sequence, however, is in reverse order -

a child goes from number recognition to working with dots, numbers and

sets, and then to finger counting.

The third difference between arithmetic and reading is based on the

fact that arithmetic operations can be performed on any number at any
time. Fbr example, two numbers can be added, subtracted, divided, or

multiplied. With transformotions and the inclusion of negative numbers,

the range of responses possible is indefinite. A sentence in reading

is analogous to an equation in arithmetic. While some freedom is exer-

cised, the structuze of a sentence is defined within relatively narrow
limits. On the basis of this difference, teaching of arithmetic should

provide the child with many opportunities to develop the fine stimulus
control indicated by the operation signs. Programs should be designed

so that the different operations such as addition and subtraction are
introduced nearly simultaneously, thereby making signs functional from
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the beginning of training. It would be consistent with learning prin.-
ciples to require an overt attending response to the operation sign
prior to training in arithmetical problem solving. With proper se-
quencing of material, a chain would develop in which attending to the
operation sign would be maintained as a strong functional precurrent
response.

The fourth difference lies in the natural sequence and relational
characteristics intrinsic to reading and arithmetic. The number se-
quence (1,223...) is an orderly arrangement which is functional for
problem solving. The arrangement of letters is essentially arbitrary
since the specific arrangement has no functional relation to the in-
dependent controlling variables. Tb put it another way, numbers may
have nominal, ordinal, interval, and ratio characteristics. Reading's
counterpart, the alphabet, may be nominal or ordinal but this serves
no direct function for reading. Fbr example, the response "2" is tbs.
proper response for an infinite number of stimuli (e.g., 1+1, 3-1, pP4
etc.), while words have a limited number of stimuli to which a response
results in reinforcement from the verbal community. This fact emphasizes
the necessity of bringing the same response under an extensive range
of stimuli. It is also possible to incorporate the use of verbal chain-
ing of a number into algorithms for addition and subtraction operations
as in the present program.

The fifth difference between arithmetic and reading is the size of
the repertory of these responses when a child enters school. Reading is
a textual system in which the existing responses are brought under the
control of textual stimuli. Arithmetic, on the other hand, has fewer
contingencies programmed at the auditory level so that children enter-
ing school have fewer numbers and operations in their listening and
speaking vocabularies. It would follow that it would be easier to
bring behavior under the control of textual stimuli if initial stages
of the program allowed the child to respond orally. It may be desirable
to first arrange contingencies so that responses come under the control
of objects (finger counting and dots) with number recognition occurring
after the child is making responses to the auditory and object stimuli.

Summarized, the sequence would be as follows:

1. Vbcal imitatim of numbers

2. Vbcal chaining of numbers

3. Object counting to 10 from an auditory stimulus

A. Finget counting to 10 from an auditory stimulus

5. Matching dots to dots

6. Matching numbers to numbers (discrimination test of
:textual stimuli)
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7. Forced choice, matching dots to numbers

C. Matching dots to numbers

9. Finger counting as an addition algorithm, i.e., method
of computing

Tasks seven and eight require the child to produce a self-prime
for naming the number and a self-prompt for the matching response.
The child not only proceeds from a constant physical referent to the
number, but responds to oral and three-dimensional stimuli before more
difficult two-dimensional textual stimuli. Discriminated responses
also precede constructed respcuses.

Description of the Arithmetic Program

The Arithmetic Program is composed of three major classes of
arithmetic behavior: pre-arithmetic, addition, and subtraction. Each
class is divided into units with further divisions into (1) pretests
to assess the child's entering repertory, (2) teaching techniques and
programmed sequencing to teach the responses specified in the objectives,
and (3) evaluations to determine whether the child has acquired the be-
haviors programmed.

Terminal Behaviors and Pretests

Each sequence has an objective which specifies the topography,
setting conditions, discriminative stimuli, and accuracy criteria which
the response must satisfy before the behavior is considered acquired.
The mere specification of topography is insufficient. "Enowledge" or
"meaning" is not inherent in toporaphy but is the specification of
the behavior in its interaction with the controlling independent vari-
ables.

Administratioa of a programned sequence is typically preceded by
a pretest to assess the child's arithmetical repertory. Pretesting is
essential because it provides information on (1) the current repertory
for overall post-evaluation of the program's effectiveness, (2) the
current repertory for optical placement within the program, thereby
eliminating training on material the child already knows and at the
same time assuring training in al/ terminal and prerequisite behaviors,
and (3) placement at a level in the prograa where he can respond cor-
rectly at a high rate and thus receive adequate reinforcement to sus-
tain his behavior.

As each child enters the program, his teacher administers a gen-
eral pretest covering behaviors up to and including terminal addition
units. In addition to the general pretest, most units of the program
have pretests specific to the prerequisite responses and terminal be-
haviors for that unit. Data have shown, however, that once children
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begin the addition program the sequence is such that few childmn have
shills above the unit at which they started.

Teaching Techniques and Program Sequencing

Teaching techniques. Concurrent with instruction in arithmetic,
it is necessary to strengthen certain non-arithmetical responses through
the use of social and token reinforcement. These responses include
going to a study area without unnecessary delay, having the essential
materials, sitting in a position to perform the task, and attending to
the materials.

To increase precurrent attending, a teacher might change the mode
of presentation or modify materials to evoke the child's attention (e.g.,
isolate materials, move materials about erratically, use audio-visual
devices for presentationsetc.) but such procedures do not improve attend-
ing behaviors. If anything, they tend to make it more difficult to
attract and maintain.good attending behavior. Behaviorally speaking,
attending is a two-part chain where the first response(s) (precurrent)
increases the probability of a correct arithmetical response. The
terminal reinforcer strengthens all responses - attending presents (or
makes available) the discriminattve stimulus for reinforcement of the
solution). This discriminative stimulus acquires a conditioned rein-
forcing function and maintains attending behaviors. Good teaching in-
volves the strengthening of all links in the chain until the reinforcer
at the end (given for a correct response) is sufficient to maintain
the complete chain.

The use of primes and prompts. Once the behaviors have been speci-
fied and the child has entered the program with an adequate attending
repertory the teacher is faced with tbe problem of how to evoke the
correct arithmetic behavior so it can be reinforced. Several options
are open to the teacher.- She can simply wait for the response to occur,
which is highly unlikely; she can selectively reinforce closer and
closer approximations of the terminal response (shaping); or she can
evoke the response by using a prime. A prime is a stimulus which brings
out reluctant responses (e.g., imitation, instructions, etc.). Because
of the limited number of discrete responses required in this program
(i.e., 1 through 20, +, and =)g the teachers generally use imitation
as a priming technique. The remainder of the arithmetic program involves
helping the child to bring arithmetical responses under control of spe-
cial verbal stimuli. Since a primed response is under irrelevant
stimulus control, the prime is removed so that the terminal arithmetic
behavior satisfies the objective of the arithmetic program. Sheer
repetition of a response (drill), primed or not, does not lead to ac-
quisition of the response. Learning occurs because the response is
reinforced.

Removal of primes while bringing the response under relevant stimu-
lus control is achieved by the use of prompts. Prompts are fragments
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or primes. While a prime will evoke a response with minimal condition-
ing history, a prompt will evoke the response only if other variables
have already acquired some stimulus control. Prompting is the addition
of a stimulus to a terminal stimulus (frame) in order to increase the
probability of a correct respInse. Prompts vary in their ability to
maximize correct responding and are faded by the teachers from strong
to weak as instruction proceeds. When high error rates occur, teachers
strengthen prompts; as the child comes under stimulus control, the
teacher gradually eliminates prompts. The terminal frames, or the "test"
of objective mastery have no prompts.

Prompts are divided into three categories: (1) Fbrmal prompts
which add stimuli which, in turn, provide information about the form of
the response (a formal prompt for 7 might be the /s/ sound); (2) The-
matic prompts, which through added contextual stimuli, provide infor-
mation on the "meaning" (a thematic prompt for 4 might be, "We celebrate
Independence Day in July."); and (3) Sequence prompts, which because
of a number of frames with the same solution response, increased the
probability of the correct (identical) response.

Sequencing of steps. Basic to the use of primes.and prompts is
the principle that one should never ask a pupil to do what he cannot
do. In conjunction with primes and prompts, terminal arithmetical
behaviors are approached in gradual steps. Step size refers to the
functional difference between the consecutive stimuli to which the
child must respond. Small steps minimize errors, keep reinforcement
within the pupil's reach, and allow each component of the terminal
behavior to enter into a contingency.

In order to assure sustained activity on the part of the child,
and to further maximize the probability that each response the child
makes is correct, the arithmetic program as a whole, and unit sequences,
as well, are composed of small steps. Each step in the unit programs
must be mastered before the child advances to the next, since most
units of work depend on mastery of previous units.

By using a sequence derived through empirical analysis (responses
of the child), the teacher provides the child with materials to which
he can respond correctly; and through supplementary thematic, formal,
and sequence prompts and the fading of such prompts, the child acquires
arithmetical skills.

In the event of a high rate of errors, remedial sets and proced-
ures are introduced. The revisions aim to (1) eliminate confusing
and/or incorrect frames; (2) decrease the rate at which prompts are
faded; (3) reassess the prerequisite behaviors; (4) evaluate subsequent
remedial programs; and (5) assess the subsequent correction of non-
functional contingencies of reinforcement.



Managing contingencies of reinforcement. When possible, the child
is encouraged to work independently, receiving reinforcement and cor-
rections as necessary to maintain steady work rates and accuracy. It
is a well-known principle of learning that a child progresses most
rapidly in a task when each response is reinforced, but that such a
schedule is likely to lead to satiation of the reinforcer, and is also
likely to lead to rapid extinction of the response when the reinforcer
is not forthcoming. For these reasons, it follows that, initially, each
response to the arithmetic material is reinforced with praise and a
mark. As the child progresses in the program, the schedule of reinforce-
ment is "thinned," thereby decreasing the amount of child-teacher inter-
action while maintaining high rates of correct performance. This pro-
cedure also forestalls satiation and extinction. Some units require
constant tutoring, others require monitoring only upon completion of
entire sequences.

Managing incorrect answers. Errors are dealt with immediately in
a way that tends to eliminate similar responses in the future. Essen.;
tially, the teacher pauses following the child's incorrect response
and says, "The answer is . The problem is then presented again.
If the prime or prompt used is inadequate, the procedure is repeated
with stronger prompts. /f the error occurs on a terminal item, then
this frame is repeated later without a prompt. When a child is not
engaging in either precurrent or arithmetical behaviors, he is systemat-
ically ignored (put on extinction). As soon as the child returns to
on-tash" behaviors, he is reinforced socially and prompted to continue

with the problems. Severe disruptive behaviors (those satisfying the
time-out criteria) are followed immediately with a period of removal
from opportunities to receive reinforcement.

Components of the Arithmetic Program

Pre-arithmetic. The pre-arithmetic component consists of S units
with 21 subsets. These sequences are designed to (1) evoke arithmet-
ical responses through the use of imitative prompting procedures; (2)
provide training in number chaining, (3) provide training in discrimi-
nated and constructed responses to written numbers, objects, and repre-
sentations of objects; (4) give training in precurrent attending be-
haviors, and (5) provide a precurrent problem-solving chain for
algorithmic solutions to addition problems.

After completion of the pre-arithmetic sequences, the child is
able to correctly and reliably:

1. Imitate the numbers 1 through 20 orally presented in
random sequences by the teadher.

Count aloud from any starting number (e.g., 3, 7, 15, etc.)
to 20.

71
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3. Identify (name and point to) written numbers to 20.

4. Count aloud a number of three-dimensional objects fblochs)
equal to (a) an exact model, (b) an orally presented'
number, and (c) a written number.

5. (a) Count out and cikcle a set of planometric stimuli
(dots) to match an exact model, (b) count out and circle
a set of dots to match a textual number, and (c) circle
a textual number equal to a set of planometric stimuli.

6. Orally and "physically" count sequentially a given number
on his fingers in a systematic fashion when given a textual
number stimulus.

7. Say and "put out" the number of fingers (simultaneously)
equal to a number presented (a) orally and textually, (b)
orally only, and (c) textually only.

S. Say and "put out" the number of fingers to match an oral or
textually presented number, and then count on the "put out"
fingers from a second number (orally or visually given) so
that the number reached when the child exhausts his "put out"
fingers is equal to the sum of the two numbers.

Addition. The addition component consists of ten units with 15
sequences. These sequences are arranged to teach the child to per-
form the addition operation to multiple-column, multiple-number prob-
lems where carrying is necessary. The sequence begins with training
the child to make an overt constructed response to "plus and equal"
operation signs, using an imitative priming procedure. Next the child
is taught to respond to horizontal addition problems (3+2=5). Trans-
ferring control to vertical format is accomplished by using a double
presentation procedure where the previously trained horizontal format
is used to prompt correct responses to vertical stimuli. The complexity
of problems is increased in small steps, first where sums are small
and require no carrying, then to larger suns with carrying. Through
selective reinforcement, teachers eliminate the overt use of the finger-
counting algorithm.

After completion of the addition sequences, the child is able to
correctly and reliably:

1. Respond "Plus" when asked to identify the plus sign, put
out fingers equal to the right number in horizontal ad-
dition, textual format, and then orally count with these
fingers beginning with the number at the left to the sum.

2. Resnond "Equals" *hen asked to identify the equal.sign, com-
plete horizontal addition of two numbers using the previously
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trained finger-counting algorithm, and construct (write)
a textual answer.

3. Respond to verticaZ two-number, single-column addition
problems (solve) using the finger-counting algorithm,
and construct a textual answer.

4. Respond to vertical, two-number, single-column addition
problems using the algorithm, but counting silently.

5. Respond to vertical, two-number, single-column addition
problems without overt oral counting or overt use of tLe
finger-counting algorithm.

G. Say the "addition facts" (sums equal to or less than 20),
with a latency of less than five seconds, when presented
with vertical, two-number, single-column addition flash
cards.

7. Independently and rapidly solve two-number, single-column
addition problems with the schedule thinned to one reim-
forcement per correct page.

8, Independently solve multiple-number, single-oolumn addition
problems where sums do not exceed 20.

9. Independently solve multiple-number, double-column addition
problems not requiring carrying.

10. Independently solve multiple-number, multiple-column
addition problems requiring carrying.

Subtraction. The subtraction component of the arithmetic program
consists of eight units with 15 sequences. These sequences are
arranged to teach the child to solve multiple-column, successive bor-
rowing subtraction problems. The sequence begins by training the child
to make an overt oral response to the minus sign. As mixed additton
and subtraction are introduced, the overt precurrent attending response
beoomes functional. The dhild is trained on an overt finger-counting
algorithm for subtraction which is subsequently used in the verbal
borrowing dhain (an overt precurrent response chain for borrowing).
Zero is introduced for the first time in subtraction as the solution
to problems where the minuend and subtrahend are equal, so that the
response is functional (1D-X is nothing!). At the top of the sub-
traction component, the child will be responding to zero in the minuend
and borrowing from successive columns. In the present program, the
finger counting algorithm is faded to a covert level by requiring the
child to respond faster and faster, but the overt verbal borrowing is
retained.
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After completion of the eight units, the child is able, unit by
unit, to correctly and reliably:

1. Respond "Tahe away" when asked to identify the minus sign,
and solve two-number, single-column subtraction problems
using an overt verbal Chain and a finger-counting algorithm
for subtraction.

2. Discriminate and solve mixed addition and single-column
subtraction problems not requiring borrowing operations
(subtraction finger counting is acceptable).

3. Solve multiple-column subtraction problems, going from right
to left columns, not requiring a borrowing operation (finger
counting is acceptable).

4. (a) Answer "Yes" or "No" to whether or not the subtrahend is
larger than the minuend, (b) subtract two, three, or four-
column, non-borrowing problems from right to left, (c) solve
subtraction problems where the minuend is a two-digit number
(10-19) and the subtrahend and remainder are one-digit
numbers, and (d) write the number that precedes a given number.

5. Solve two-column subtraction problems utilizing the verbal
borrowing chain.

6. Solve multiple-oolumn subtraction problems utilizing the
verbal borrowing chain.

7. Solve multiple-column subtraction problems utilizing the
verbal borrowing chain where successive borrowing is
necessary.

8. Solve multiple-column subtraction problems utilizing the
verbal borrowing chain where one must borrow from zero (0).

Nbnitoring and EValuating Progress

The teacher-child interaction is the foundation for program evalu-
ation and redesign. Because of her close contact with the child, the
teacher can effectively arrange antecedent stimuli, sequences, and
consequences. Daily monitoring of the child's progress makes it possible
for the teacher to modify sequences according to the demands of each
child. While a teacher is programming for a child, the child's be-
havior prompts and reinforces the teacher's efforts, resulting in a
teacher-child interaction that is self-correcting. The pupil thereby
determines his own program and the teacher, by arranging contingencies
of reinforcement, serves as a representative of the society. The
teacher's success is a function of her sensitivity to the child's
behavior (teacher's monitoring) and creativity (teacher's arranging of
functional contingencies).



Data are collected to (l) serve as the basis for objective criteria
for moving the child forward in the program; (2) indicate program de-
ficiencies for individual children so that remedial units can be con-
structed; and (3) serve as a basis for revision of the arithmetic pro-
gram.

The child's tutor collects data on the stimuli to which the child
responds, including prompts, the correctness of the response, and the
frequency of reinforcement in all units where the child does not make
a constructed or discriminated textual response. If the response is
textual, the data are taken directly off his worksheet for analysis.
The teacher assigns the next section of the program when the child
reliably performs above a 90% accuracy criterion. If it appears that
occasional errors are primarily a function of inadequate attending be-
havior, the teacher allows the child to progress to the next unit, and
makes a point of strengthening attending behaviors during the session.
The SO% accuracy criterion for mastery has proven valid, for only one
child required further remedial work after he had satisfied the cri-
terion.

Etample of Two Units in the Arithmetic Program

The units (9 & 9) described below are designed to help the child
change from overt finger-counting algorithm to covert responding. The
purpose of these sequences is to increase the child's speed in doing
arithmetic problems and to make the use of addition more functional for
him. (le is more likely to be reinforced by members in his community
if he neither counts aloud nor uses his fingers to get the answer.)
The procedures are remarkably simple in that the teacher takes the role
of the verbal community and reinforces "being quiet" and "not using
fingers." Fbr the covert verbal counting program, the teacher merely
tells the child to count silently and reinforces the child's correct
solution responses. That is to say, the teacher uses an instructional
prime to eliminate a response and then reinforces the second part of
the chain (solution). Fading overt finger counting is done by the use
of a ''finger-counting box." This is merely a box under which the child
places his hard when he is counting, thereby removing the visual stimu-
lus. Again the child is reinforced for correct answers and for keeping
his hand out of view. After some practice, the box is removed and the
overt use of fingers is given 2 negative instructional prime ("Do these
problems, but don't use your fingers."). The child is reinforced for
correct solutions when he has not used overt finger counting.

A. Objective of Unit C: To transfer overt verbal counting to covert
responding.

B. Pretest (informal):

Teacher: "Do these, only count quietly."
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Child: Does problems.

Teadher: Reinforces dhild if he counts quietly; if not,
she presents the programmed sequence.

C. Evaluation: If the child counts quietly, and finds solutions,
he is advanced to the next unit.

D. Materials: Addition problems in vertical format.

Teacher: "Do these problems, counting quietly."

Child: Counts quietly reinforcement
Nbt quietly-______) correctional procedure

Teacher: Reinforces correct answers and quiet coumting.

A. Objective of Unit 9: To fade the overt use of finger counting.
It is identical to unit 8 except that the child is provided a
"counting box" to cover his hand. Verbal counting should be
covert.

B. No Pretest.

C. Sequence: Nbw that the child is using finger counting quietly,
this program makes the finger counting covert by ramoving visual
cues and increasing the speed requirements.

D. Materials: Finger-counting box.

Teacher: Places box over child's hand and monitors
the child's behavior.

Child: Reinforced for counting silently, keeping hand
under box, giving correct solutions, and increasing
the speed of his responses.

Data on the Arithmetic Program

Standardized tests were administered to the children by the
teachers on admission to the class and at the end of the academic
year. Fbr arithmetic, three achievement tests were used: The
Caldwell Preschool Inventory (1967), The Vide Range Achievement Test
(WRAT) (1965), and the tests from the Arithmetic Program. The
Caldwell is a brief standardized assessment procedure designed for
children in the three-to-six age range. The numerical section of the
test consists of nineteen oral questions. The child is asked: Questions
concerning the number of body parts (eyes, noses, hands, toes); the
number of wheels on vehicles (car, bicycle, tricycle, wheelbarrow, and
row boat); to count to five; the number of corners on a sheet of paper;



to identify (more, less, or equal) arrangements of checkers; and to
identify in a line of checkers the first, second, middle, next-to-last,
and last ones. Maximum score is nineteen. The second test, the inde
Range Achievement Test, covers dot counting, number recognition, oral
more-or-less problems, and simple oral story problems using addition
and subtraction. Scores are given in grade equivalents with N re-
ferring to nursery school, Pk. to pre-kindergarten, Kg. to kinder-
garten; numbers designate the elementary grade levels, beginning with
one (1.0). The third test from the Arithmetic Program is derived from
the general and unit program pretests and posttests. The pretest
score refers to the child's repertory at entrance and the posttest
score represents the final unit mastered at the endpf the academic
year.

Table 8-1 shows the scores on the three tests for the children

Insert Table 8-2 about here

for the 2970-71 classes. The table also shows for each child, age on
admission, Peabody Picture Vbcabular7 Test age and quotient (Dunn,
1959), and number of months each child attended class. It can be seen
that all the children who were in school for four or more months, with
the exception of one, C.B., made substantial gains. C.B. had persist-
ent difficulty in discriminati4g between written numbers. This de-
ficiency restricted her to oral arithmetic until iate in the school
year. The greatest gain in arithmetic, 1.8 grades, was attained by
K.D.

.Two children,who had difficulty with the unit involving dots,
numbers, and sets,were studied in detail because of their implications
for improving the arithmetic program.

The three types of arithmetic tasks in question - dots, numbers,
.and sets - occur in the program after number discrimination, recog-
nition, and verbal counting from 1 to 20, and before the introduction
of addition. In the first type of task, A below, the child first looks

A

6 I * * * * * * * * 3.

at the number in the box at the left; then counts and circles the number
of symbols (6 stars) that are equal to the numeral. In the second type
of task, B below, the child counts the group of symbols in the box and
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Table 8-1

Children's Arithmetic Scores at the Beginning
and End of the Academic Year, 1970-71

Child

Age
on

Admis.

PPVT Score
on Admission
Age Quotient

Months
in

Class

CPI
Score

Pre Post

12AT
Grade

Placement
Pre Post

Arithmetic
Program
Units

Pre Post Gain

B.B. 5-10 4-7 80 1 12 Kg.5 '1 2 1

C.B. 5-6 5-5 89 6 8 10 -. Kg.2 1 2 1

G.B. 5-11 5-4 91 8 16 17 1.2 2.1 1 21 20

N.B. 5-5 4-2 88 4 ,c 13 1.0 Kg.6 4 le 20

P.C. 2-10 7-0 83 9 17 16 1.6 2.4 19 26+ 7+

A.D. 7-3 7-10 108 9 18 18 Kg.6 Kg.6 1 11 10

**
K.D. 5-9 4-11 85 9 .9 12 MO 1.6 2 20 18

B.G. 6-9 5-8 85 7 11 15 -- 1,4 1 8 7

W.J. 5-3 3-10 59 1 13 11 Eg.9 1.4 4 15 11

M.K. 7-1 3-10 59 1 13 11 Kg.9 1.4 4 15 11

M.E.M. 5-8 3-7 59 8 10 13 PKg6 Kg.9 1 17 16

M.L.M. 6-10 5-2 85 4 13 15 1.2 1.8 1 17 16

S.M. 5-8 4-11 25 3 -- 7 Kg.2 Eg.6 1 3 2

K.S. 6-10 6-2 91 1 15 15 PKg8 Pig6 1 3 2

S.W. C-11 7-5 86 9 9 12 Kg.2 1.0 4 11 7

"mg. = Pre-Kindergarten
*
Kg. = Kindergarten

= BO test available
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circles the equivalent numeral to the right. The third type of task,
C below, requires the child to count the group of symbols on the left

I § § § § I
§ § § § § § § § § §

I§

amd then count and circle an equal number of symbols on the right. Ten
problems in each kind of task are usually included in a daily assignment.

The children work on these problems under two conditions: Inter-

mittent Teacher Attention (rTA) and Continuous Teacher Attention (C1A).

During ITA condition, the teacher moves around the classroom dispensing
praise and marks to individual chlUren for correct work. During the CTA
condition, the tutor works with the child individually giving verbal
praise and a mark each time he correctly completes a problem. Thus,
intermittent reinforcement is given in ITA, and continuous reinforcement
in CTA. In both situations, if the child answers a problem incorrectly,
he is simply instructed to go on to the next problem.

In the tasks described above, each is viewed as a sequence of
Chained responses (i.e., "a sequence of responses in which one response
produces conditions essential to the next") (Ferster8iShinner, 1957).
Fbr example, in the first task, counting and circling the number of
symbols equal to a given numbers the following responses (Rpts) occur:

Rol - Identifies the numeral "6"

52
R - Says "one"

1
133

Rp4 - Points to the second *

1
itia5 Says "two"

- Points to the first *

2P12
Points to the sixth *

-46-



Rp13 - Says "six"

Rp24 - Circles six *'s

Although each of these responses(and similar ones in the other two
tasks) can, and had been reinforced earlier, only the terminal re-
sponse of "circling six stars" Vlis reinforced during the ITA and CTA
conditions.

Figure 8-1 shows the performance of the first child, S.W. Although

Insert Figure 8-1 about here

S.W.'s early performance with relatively easy, pre-addition problems
was satisfactory in the ITA condition, it deteriorated as the level of
difficulty increased. His average accuracy across the 18 ITA sessions
was 63%, far below the 90% required to advance to the addition units.
At the nineteenth session, a tutor was provided and the Continuous
Teacher Attention condition was initiated. Average accuracy for S.W.
across the nine CTA sessions was 60%, almost identical to the previous
ITA condition.

Since consistent differential reinforcement of the three terminal
arithmetic behaviors proved ineffective, the training sequence of re-
inforcing each component of each task was started whereupon accuracies
for all nine of the resulting CM sessions were above 90%.

A replication of these results was attempted by first disrupting
S.W.'s performance and then by retraining him with the previous train-
ing sequence. In the first several conditions (R1),the tutor gave S.W.
the daily assignment, lefl the room and returned when S.W., completed
it, to check his work am; give verbal approval and a mark for each cor-
rect problem. Figure 8-1 (R2) shows that S.W.'s performance did not
decline to the original levels (average accuracy was 82/) and that the
last two sessions met the 90% mastery criterion. Thus a second re-
versal condition (R2) was initiated. The R2 condition was identical
to R2 with the exception that the tutor did not check S.W.'s completed
assignment and did not give verbal approval or marks. Figure 8-1 (R2)
shows that accuracy still remained high, but the rate of responding to
to the problems declined from 30 problems in 10-15 minutes to two prob-
lems. Since the R2 did not accomplish the objective of disrupting
the accuracy of S.W..'s performance, a third reversal condition (R3) was
put into effect. In R31, the tutor worked with S.W. and gave him verbal
approval and a mark for every, incorrect answer. Figure 8-1 (R3) shows
that performance declined to a low of 7% under these condittons.

Next the original trairing sequence was readministered and the
frequency.of errors declined-at approximately the same rate as it had

SO
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in the original training. The nine final CTA sessions in Figure 8-1
show that S.IL's work remained at the 90% mastery level.

Figure C-2 shows the performance of the second child (A.D.) under

Insert Figure 8-2 about here

all the conditions described above. A.D.'s progress was remarkably
similar to that of S.Mr. The average accuracy was 53% under the ITA
condition, and 50% with a tutor, under the CTA condition. Figure.8-2
(CTA) shows that training resulted in a highly accurate and stable per-
formance. Like S.M's, A.D.'s performance was not completely disrupted
by the first reversal (R1) involving reinforcement at the completion
of the daily assignment. Figure e-2 shows that A.D.'s accuracy also
increased toward the end of the Ri condition. However, the second
reversal (R2), involving no reinforcement for correct problems, was
effective; the child continued to work at a high rate (i.e., 30 prob-
lems in 10-15 minutes) until accuracy fell to 27%.

The second training sequence did not result in A.D.'s complete
mastery of the arithmetic tasks during the following CTA condition,
due, in part, to the impending close of the school year, and an
attempt to finish the training phase before school was over. Accuracy
for the last CTA sequence ranged from 80% to 97%. F011owing the third

CTA condition, training was begun once again but unfortunately could
not be completed by the end of the school year.

To summarize, it can be stated that the behaviors dealt with in
this study are complex. They include discriminated responses, con-
structed responses, fine-grain motor responses with a pencil, verbal
responses, and the synchronization of verbal and motor responses. Known
behavior principles of chaining and reinforcement, originally derived
from infrahuman research, were utilized in an applied setting to re-
mediate academic problem behaviors which are considered to be pre-
requisite for many arithmetic skills. Differential reinforcement of
the terminal products of the three chains did not strengthen the chain
appreciably even when the complete chain occurred at a respectable
rate during the Intermittent Teacher Attention condition. Intermittent
reinforcement (ITA) versus caatinuous reinforcement (CM) of the term-
inal response did not affect the strength of the chain. However, a
well established chain was efficiently maintained under the CTA con-
ditions.

The results of research of this kind can be used to develop re-
medial procedures. The core training p.mcedure described here was
shortened while the study was in progress, and the condensed version
used successfully to deal with similar problems with two other children.
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9. The Vriting, Spelling, and Langrve Programs

The Writing Program

Introduction

Writing is the production of written symbols (textual stimuli)
that serve as discriminative stimuli for reading and arithmetic be-
haviors. In a finer analysis, there are two kinds of writing, dis-
tinguishable by the form of the stimuli that control the production of
the symbol. First, there is the behavior of writing from a model, which,
in a way, is a constructed version of the match-to-sample task. Sec-

ondly, there is writing in response to dictation, or self-produced cues.
Such behavior normally is referred to as spelling and composition.

Since writing is a form of verbal behavior, it can be compared
with the other two "R's" of verbal behavior: reading and arithmetic.
Analyses of these two subjects have revealed that the teaching of
reading and arithmetic involves, primarily, the establishment of appro-
priate stimulus control (e.g., the response "5" is under the control of
"24-3;" the verbalization "fish" is under the control of the letters,
f-i-s-h). The contingency depends on the cue-relevancy of the response.
Teaching writing, on the other hand, is principally a process of response
differentiation, or the shaping of a response. As the phrase, shaping
of a response, indicates, the emphasis in writing is on the shape or
topography (form) Of the response, rather than on the antecedent con-
trolling stimuli. Reinforcement is contingent upon the form of the
response, not upon the conditions under which the response is made.

The three areas of verbal behavior differ in their standards for
a correct response. The criteria for reading and arithmetic are set
by the society for which the teacher is an agent. The society defines
"12" as the criterion response to "8+4;" the teacher cannot reinforce
"11" because it "approximates" 12. The answer must be exact. Similarly,

the correct verbal response to s-t-a-r is"star"; the correct response
cannot be shaped up by reinforcing "car" sis an approximation to the de-
sired vocalization. The established and acceptable solutions to arith-
metic and reading problems are then, we see, unique. Such is not the
case with writing. Although the criteria for correct responses in
writing are,in general, established by the verbal community, the teacher
has great latitude in what she considers an acceptable response. Re-

sponses in writing can be partially correct; in reading and arithmetic,
they are either right or wrong written so, is correctly.formed,
but the slant is incorrect ;&-: is correctly.constructed but the elements
are disproportionate. Both letters may very well be accepted as meeting
the criterion, since there is greater tolerance for variance in writing.
Mbst often, a legible response approximating the model is considered
ft
correct. As we know, there are more acceptable writing styles than

are correct ways to read a passage, or correct answers to a problem in
subtraction. A unique feature of writing, in contrastto reading and



arithmetic, is that it can be shaped more simply than just working up
from easy to more difficult words or problems. The response E, for ex-
ample, can be shaped in the sense of reinforcing successively closer
approximations to the desired topography 2).

The process of response chaining is important in all three forms
of verbal behavior. In reading, it involves the stringing together of
words, in arithmetic, the learning of arithmetic "facts;" and in writ-
ing, the smooth execution of complex lettersand sequences.

Writing is similar to reading in that it is strongly maintained by
contingencies in the natural environment. When you can write, you can
label your own possessions, sign out library books, communicate by
letter, write checks, and even qualify for credit cards. Readirg is

equally well maintained by natural contingencies, although arithmetic
(clue to its present level of automation) is most often reinforced by
artificial and arbitrary contingencies (e.g., solving textbook problems).
Perhaps this is why arithmetic is considered by some children as the
"least favorite" subject in elementary school.

In constructing a program to teach writing, the following points
should be considered: (1) Writing is the shaping of a motor skill to
the point where the product of the response approximates a specified
model or topography. The terminal responses (letters) can be broken
down into components or elements. Production of these elements should
be mastered before the elements are combined into a more-complex letter
form. Letters containing a common element should be taught together.
Fbr example, the child already knows how to make a circle because he
has circled answers in pretests in the reading program, etc. Since a

small circle is the common element in a number of letters, the child
can readily be taught to make an a, b, c, d, g, p, and other rounded

letters. (2) Writing should be maintained by natural contingencies.
Writing can be made functional for the dhild by teaching him to write
his own name, words, stories, etc. as soon as possible, so that the
contingencies of the social environment can take over maintenance
of the behavior.

Description of the Writing Program

The writing program was revised during the summer of 1969 and was
extended in the summer of 1970 to include cursive writing. The need
for the revision became apparent when, after completing the than exist-
ing program, which relied heavily on tracing, several children were able
to execute the final tracing step, but were unable to meet the criterion
of legibility on primary paper. The revised program teaches the child
to make, on primary paper, exact copies of letters and words from models
furnished him. Emphasis is put on having the letters and numerals "sit"
on the lines of the primary paper as they do in the model. A child is
reinforced specifically for a proper "fit" within the lines. The obi.

jective of the program is to teach the child to write manuscript and

-50-
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cursive letters and words in response to printed, typewritten, or oral
cues.

Writing is a formal part of the class curriculum. Each child has
a folder in which is written his daily assignment, planned particularly
for him on the basis of his previous day's performance.

The writing sequence involves mnipulation of several dimensions.
A child can progress independently in each of these sequences: (1)

holding the pencil, (2) making finer discriminated and differentiated
responses, (3) working with smaller and more distant models, and (4)
mastering increasingly more complex letters.

1. Holding the pencil. The terminal behavior of this segment of
the program is for the child to hold a pencil correctly. First, the
teacher determines whether the child is right or left-handed. This
is done by asking him to point, to pick up and hand objects to the
teacher, and to show how high he can reach on the wall. /f the child
is clearly right or left-handed, he is taught to hold a pencil with
his preferred hand. A child who uses both hands in the tasks is ob-
served over an extended time to.determine which hand is preferred and
he is taught to hold a pencil in that hrtnd. If no preference is appar-
ent, the parents are consulted and a decision is made regarding his
training.

The primary pencil is marked with red, blue, green, and white pens
to help the child learn how to hold it. Corresponding marks are put on
the child's fingers with crayons or magic markers, to show where each of
the three "holding" fingers should be placed. A mark is also made where
the pencil should touch the "v" between the thumb and forefinger. If

necessary, a mark may also be made on the "v".

The 'steps in instruction are as follows: (1) The child's hand is
marked and the pencil is marked (see Figure 9-1).

Insert Figure 9-1 about here

(2) The child matches dots on his fingers to dots on the pencil. The
teacher holds the pencil and says, "Show me which finger goes here."
Errors are corrected by taking the finger and touching it to the pencil
at the properly marked point. (3) The child rests his hands on the
desk. The pencil rests on the desk. The teacher picks up the pencil
and touches the white mark on the pencil to the white mark on the hand,
puts the pencil down, and says, "You do it - pick up the pencil." (4)

The child continues to use the marked primary pencil. After a time,
the colored marks can be faded.

8
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2. Making finer discriminated and differentiated responses.
The type of paper used in the writing sequence is important. First,

the lines on the paper indicate where to write. Second, the width
of the spaces between lines determines how much control is required
for successful reproduction of the models.

The child begins the writing program using paper with wide, easily
discriminable, colored lines which requires only gross coordination
and progresses to the point where he can successfully use paper with
narrower, uniform lines which requires finer manual control. There
are five hinds of paper: (1) Paper NO. 1 contains only three writing
lines on a page, an arrangement that makes it apparent to the child
just where he is to write. The top, middle, and bottom guidelines are
of different colors to emphasize where letters and numerals are to
touch. (2) Paper No. 2 contains five writing lines on a page, requir-
ing some discrimination on the pupil's part. Spaces are the same width
as on NO. I paper, but the colored guidelines are somewhat faded out.
(3) Paper No. 3 is similar to No. 2 in width of line and number of lines
per page. The one difference is that the top and bottom guidelines are
now the same color; the midline is a second color. (4) Paper No. 4 is
regular primary paper: five lines per page, width of space the same
as Nos. 1-3. The three guidelines are more faint and all are a single
color. (0 Paper No. 5 is advanced primary paper. There are seven
writing lines per page with the width of the space decreased proportion
ally. All three guidelines are one color.

When the teacher observed that the child is performing well at one
level (i.e., most of the productions remain within the lines), she ad-
vances the child to the next level.

3. Working with-smaller and more distant models. There are two
types of models for copying letters. The first are permanent models
that are ificluded in the child's daily folder as his writing assignment.
These models have been constructed on NO. 1 paper and are mounted in
plastic so that they can be used repeatedly. There is such a model
for every number and letter. The second type is a model constructed by
the teacher at the beginning of each line of work.

Initially, the model is the same size as the expected response and
is on the line the child uses to make his copy. As he moves through
the program, a transition is made to smaller, typed models on a sepa-
rate paper.

4. Mastering increasingly more complex letters. The sequence of
presentation of letters is determined in an order of increasing com-
plexitk. All letters are analyzed into simple components or elements
and are presented for learning in groupings based on the presence of
a common element. Fbr example, when the two first components (a hori-
zontal and a vertical stick) have been mastered, the letters 1, t, i, T,
/, L, E, P, and H are presented. One.element is learned, along with all
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its compounds before another element is introduced. Tae order in which
the elements and compounds are presented is given below.

Elements Compounds

..... tiTILEFHLI"
PJ

// xX7ZzvVyYMAWwKk
o 2ciao18QCcC-e9cip6

f ji.3
) P R 8 3 Da 5

ti u U u
n n rn I-1 r

5 5 S S
Once the child has mastered the capital and lower case letters and

the digits in the programmed order, he goes on to construct from models
words from the reading program. With the introduction of words, there
are instructions for proper spacing of letters within the word. After
working on single words, the program advances to writing of phrases
and, finally, of sentences.

Pretest. Before beginning the writing program, each child is given
a pretest which requires him to reconstruct all capital and lower case
letters from given models. Since the models are not presented on lines
nor the reconstructions made on lined paper, there is no way to assess
the child's ability to coordinate between the lines. The pretest does,
however, provide knowledge of the child's entering repertory, of his
handling of a pencil, and of his general manual coordination.

Teaching procedure. When introducing a letter or component, the
teacher indicates and names the permanent model, demonstrates how the
letter is formed, and instructs the Child to follow the steps in the
same order. Verbal instructions are given along with the model. The
child is reminded to stay between the upper and lower guidelines: "I

want you to copy this letter making sure that you stay between the
blue lines." Band-guiding is also used. If the child is having diffi-
culty producing the letter, and verbal and hand-guiding aids are not
functional, the teacher makes a dotted figure for the child to trace
several times.

While the main emphasisis on obtaining a proper "fit" between the
lines, other criteria are applied to responses in the writing program:
Is the movement smooth and continuous? Are there angles where there
should be? Is there proper spacing between letters and words? Is the
production consistent?
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Contingency management. Reinforcement in the form of praise and
marks is given for successive approximations to the desired letter, but
once the child has mastered a level of achievement, he is not reinforced
for a lower level of work. The criterion for reinforcement is having
the letter touch the lines in the proper place.

Etrors are corrected immediately. The child is stopped at the
point in the letter where he begins to go wrong and is corrected there,
not after he has completed the letter incorrectly. If the child is
not attaining the required skill level, the teacher again demonstrates
how the letter is made, or breaks up the response into smaller steps
and builds the desired response. Fbr example, "4" can be broken into
its three parts.

Ttansition from Manuscript to Cursive Writing

When the child has completed the manuscript program, cursive writ-
ing is introduced. The analysis of letters into elements and their
presentation in the order of complexity is the same as those in the
manuscript program. The format of the materials is a sheet of primary-
ruled paper with the model (permanent and teacher-constructed) at the
left-hand side of the line.

The child is given the page, shown how to put it at the proper
angle on his desk, and told to look at the sample. He is asked the
name of the letter and is then shorn how the letter is made. If he
does a reasonably good job in making the letter, he is reinforced.
If he has difficulty in making the letter, various aids are used. For
example, the teacher may gdide the child's hand as he makes the figure,
and then gradually withdraw this prompt. Or she may outline the letter
with dots and he can trace it.

To date, only the program for lower case cursive writing has been
prepared. A summary of the basic elements and their corresponding
compounds is given below:

Elements Compounds

A.(., XV- 4/ A-1

1( /
/

ir" lc/
/1 /n/ /VM..3# itr- /1.1

When the child has mastered enough letters, words are introduced
in thesema way in which the letters were introduced. Mbdel words are
constructed from the letters the child already knows. At this stage
in the program, the child is given a. list of the printed and cursive
equivalents of the letters, to use as prompts,



After the child has learned the first five letters (i, j, u, w, t),
the cursive identification program is begun and continues simultaneously
with the cursive writing program. This is a matching task designed to
teach the child the cursive equivalent* of printed letters. Each frame
is divided with the printed letter on the left and three cursive letters
on the right, the correct one and two distractors. The task can be done
independent - by the child, using a simple teaching machine. The child
inserts the )age in the machine and pushes it up to the first frame. He
looks at the printed letter, finds the cursive letter that matches it,
and circles this letter. He then pushes the page up to see whether his
choice was right. A plus sign appears under the correct answer as shown
below:

Teaching cursive writing, using a programmed arrangement of elements
and compounds, has proven fairly successful, although further refine-
ments and testing will make it even more effective. Figure 9-2 presents

Insert Figure 9-2 about here

samples of the terminal behavior of X.D. on the cursive writing program.
r.uc began the academic year on the most elementary level of the manu-
script program, completed that level and progressed through the entire
program for cursive letters.

Malting writing functional. An attempt was made during the 1970-71
school year to extend the writing program beyond the mechanics of letter
production. This program was designed in response to the problems of
one particular youngster. The child, A.D., was making little or no
progress on the writing programa praise and marks did not result in
either on-task behavior in writing or in successively closer approxi-
mations to model figures. The teacher was advised to try a different at-
tack. A.D. was asked to dictate stories to his teacher in response to
magazine pictures. When he finished his story, he used the teacher's
written text to write the story himself. Vords that met the standards
of touching the lines, proper spacking, etc. were cut out of the primary
paper on which he bad written and pasted in story fashlon below the
picture. Words and phrases were rewritten until they met the legibility
standards for inclusion in the story page.

Figure 9-3 presents s.mples of A.D.'s writing immediately prior to
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Insert Figure 9-3 about here

the introduction of the story-writing procedure, and Figure 9-4 is a

Insert Figure 9-4 about here

sample of his work four days later. The change is dramatic. Appar-
ently this exercise was highly reinforcing for A.D. because (1) the
form of his writing showed rapid improvement, (2) problems of off-task
behavior were greatly reduced, (3) he progressed from writing separate
letters meeting program criterion to writing complete phrases, and (4)
his stories became progressively more elaborate and soon his writing
included letters to relatives and friends.

Monitoring Writing Behavior

A record is kept of each child's progress through the program, in-
cluding the date on which each letter was introduced, the level of paper
being used, and the attainment of satisfactory achievement on the various
letters and numbers. A summary of the data for all children using the
Writing Program during the 197C-71 academic year is presented in Table
9-1.

Insert Table 9-1 about here

The Spelling Program

Introductiaa

Spelling may be analyzed as the production of oral letters in a
sequence (constructed verbal responding) or the production of written
letters in a given sequence (constructed textual responding). In oral
spelling, the child must know the names of the letters; in written
spelling, he must know how to write the letters. With only a few
exceptions (e.g., telegraphy, flag signals), spelling behavior occurs
as a response that precedes writing. Even the question, "Bow do you
spell /necessary'?" leads to a verbal response that in turn leads to
a written response by the questioner. Thus the terminal functional
spelling response is the production of a written, not an auditory
stimulus. Although knowing the names of the letters is not a pre-
requisite for written spelling behavior - a child maymite the word,
cat; read the word, cat; and match the word with a picture of a cat,
without being able to identify the letters, c-a-t - this knowledge
is an aie to wrltten spelling in at least two respects. (1) In a

classroom, oral spelling usually has more immediate consequences from

92



10

?f
,7

-'A
3.

3D
T

A
.R

"0
",

SN
't,

,'"
77

7"
,.

'1
1-

tr
?T

re
l

5-
75

:T
45

-T
oT

M
,Y

07
1-

cc
S

t

nr

I/
IW

 V
\J

I

Fi
gu

re
 9

-3

.\%
0

-7
45

M
PI

T
A

71
77

:7
K

45
7,

-,
T

rp
l



44
.k



Table 9-1

Summary Data for Children Using the Writing Program
for the 1970-71 Academic Year

Age
on

Entering Behavior
Paper Letter

Days
on

Program
Terminal Behavior
Paper Letter

Child Admis. NO. Sequence 35 min/day NO. Sequence Comments

C.B. 5-5 1 1 91 4 56 Incomplete
Alphabet

G.B. 5-11 1 1 100 5 . Complete
ms. program

H.B. 5-5 1 1 26 5 68 Complete
ms. program

P.C.

*
A.D.

2-10

7-3

4

1

68 60

Pencil Ptog. 111

5

5

.

**

All cursive;
sentences

*
K.D. 5-9 1 1 153 5 . All cursive;

ms. program
H.G. 6-9 1 1 92 4 68 Complete

ms. program
W.J. 5-3 1 1 44 4 62 Complete

ms. program
M.K. 7-1 3 1 38 4 68 Complete

ms. program
M.E.M. 5-8 1 1 132 4 67 Phrases

M.L.M. 6-10 1 1 59 5 57 Phrases

S.M. 5-8 1 1 49 A 55 Incomplete
Alphabet

K.S. 6-10 1 1 30 4 41 Incomplete
Alphabet

S.W. C-1 3 67 110 5 - All cursive;
sentences

*Writing samples from these students are presented in Figures 9-2, 9-3,
and 9-4.

**Modifications in the normal order of presentation were made for A.D.
Be was writing words using the letters he had mastered before he had
completed the entire sequence of letters.



the teacher than written spelling. (2) Systematic self-prompting
is more probable when the child knows the names of the letters.

Using the analysis of reading behavior as a guide, the acquisition
of spelling should proceed in a sequence that requires the child (1)
to discriminate the target word from other words, a skill generally ac-
quired during the reading program, (2) to copy the target word from a
model, first achieved in the writing program and strengthened further
in the spelling program, (3) to read orally the target word, as acquired
in the reading program, (4) to write the target word from dictation,
and (5) to name orally the letters of the target word in sequence when
the word is presented orally.

Description of the Spelling Program

The terminal behavior taught by the spelling program is a con-
structed written (textual) response to an auditory stimulus (i.e.,
writing words from dictation). The same vocabulary list and word se-
quence are used for both spelling and reading. There are thus 26 units
in the spelling program. Before he is placed in the spelling program,
the chMd (1) must have completed the first 10 words in the reading pro-
gram, and (2) must have progressed in the writing program to the level
of copying words from a typewritten modal.

The spelling program requires the following materials: 3" x 5"
study cards with typewritten models of words from the reading program;
Language Master cards with auditory models of words from the reading
program (see Figures 7-3 and 7-4); a homemade teaching aid, called 2
study board, with one area for exposing or covering the typewritten
model and another area for storing models of words already studied; a
Language Master tape recorder/player; and pencil and paper.

Each child has a spelling folder in which he keeps paper and his
study board. Daily, the teacher places the 3" x 5" assignment cards
and the Language Master cards in the pocket of the study board. At
the beginning of the program, the child is given only 3 words at a time,
then 5, then 10, depending on his speed and accuracy.

Self-study procedure. The child is taught how to learn new spell-
ing words. At the beginning of the spelling period, he takes out his
spelling folder and removes the materials. He places the study cards
with the models in a pile on the first area of the study board. He
attends to the first word, covers it, and imnediately writes it. When
he has written it, he then exposes the model again and checks his spell-
ing. If the word is correct, he removes the study card to the second
area of the study board and goes on to the next word. If the word is
incorrect, he goes through the sequence once again. The teacher inter-
mittently provides verbal approval and marks for correct work, and help
when necessary.
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Evaluation. When all the words have been written correctly, the
child takes--;the Language Master cards and a clean sheet of paper to
the table with the Language Master tape recorder/player. He runs the
cards through the machine one at a time, writing the words as he hears
them. When he has completed the assigned words, he returns to his seat
with his materials and raises his hand to indicate that he has completed
the lesson. The teacher comes to his desk and checks the spelling. She
reinforces the correct words and asks him to rewrite all incorrect words.

The program is varied for individual children, Children who display
high accuracy on the study part of the program (writing from written
models) are allowed to take the spelling test first and study only the
words whiCh they missed. The test is repeated after the child has
written the incorrect words.

The child's correct and incorrect responses are recorded each day
in a spelling flow chart. The child is given new words when the words
vritten from the auditory models are all correct. All words are
systematically reviewed to chech retention.

Spelling and writing. The behaviors required by the spelling pro-
gram give the teacher an opportunity to extend and refine writing shills.

Spelling can almost be viewed as the terminal writing behavior. The
child's written responses in spelling must meet all of the criteria used
in the writing program. This means that topography of the written re-
sponse is reinforced as well as the accuracy of the letter sequence.
If the topography of the written spelling response is unsatisfactory,
the child must copy the word again from a written model.

The stren7thening of independent spelling behavior. The use of
the study board and the Language Mhster teaching aids are designed to
encourage independent study. Prerequisites for entry into the spell-
ing program (i.e progress in the Reading and Writing Programs) are
also designed with this goa/ in mind. Thus the child just entering
the program has already learned how to manipulate all of the materials
and has many of the behaviors necessary for success in spelling. The
teacher serves a maintenance function (i.e., she intermittently dispenses
reinforcement for on-task behavior and approves tests) and seldom en-
gages in modifying the program in class. Spelling is often a child's
first independent experience with an academic task and the consequences
of his behavior are thus important for independent performance in the
other academic subjects. The spelling program is viewed as a crucial
step,along with reading, in reintegrating the child into a regular
classroom.

Data on the spelling program. Table 9-2 shows grade levels for

Insert Table 9-2 about here
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Table 9-2

Spelling Scores on the Wide Range Achievement Test and
the Spelling Program Tests for Children

in the 1970-71 Classes

Mbnths WRAT Spelling Program
in Spelling Grade NO. of Words

Child Program Pre Post Gain COvered

N.B. 1.5 1.1 2.0

G.B. 5.5 1.2 1.6 +.4 61

C.B. 0 - Pk.3 .. 0

P.C. E.5 1.8 2.0 +.2 260

A.D. 0
*Pk5 **

Kg.5 +1.0 0

K.D. 5.5 Pk.7 1.0 +1.3 100

H.G. 0 - 1.0 - 0

W.J. 0 - Kg.9 - 0

M. K. 0 1.3 1.4 +.1 0

M.M. 0 Pk.7 Eg.8 +1.1 0

M. L. M. 01 Kg.8 1.4 +.5 0

S.M. 0 Kg.9 Kg.0 -.1 0

K.S. 0 Kg.9 Kg.t3 -.1 0

S.W. 9 1.3 2.0 +.7 130

Pk = Pre-Kindergarten
**Kg = Kindergarten

= NO test available
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the spelling test of the Wide Range Achievement Test and progress in
the spelling program for all children enrolled in the Laboratory classes
in 1970-71. The average gains in grade level on the WRAT ranged from
.2 to 1.3 with an average of .7 grade for children who were placed in
the spelling program versus .4 grade for children who were not.

The Language Program

Introduction

The Language Program is designed to strengthen and maintain a
number of academic and non-academic responses that the community expects
6 and 7-year-old children to have. Thus responses were selected for in-
clusion in the /anguage program which would increase the probability
that the children would be reinforced by their social group. Since
community reinforcers are most often verbal, a setting of several
youngsters and a teacher in verbal interaction is the most suitable
learning environment.

Description of the Language Program

One of the primary objectives of the Language Program is to make

academic responses acquired in formal programs functional for obtaining
reinforcement in more natural settings. For example, although the
arithmetic program teaches number recognition, counting, addition, and
subtraction, these responses alone are functional only in academic
settings. Money values, time-telling, using rulers, and common fractions
are the responses most likely to maintain number manipulation outside

the classroom. These types of responses are taught in the Language Pro-
gram, In addition, non-academic responses such as name and address,
rhyming, seasonal characteristics, and communication shills, are also
accomplished in the language period.

Precurrent repertories for language. Typically, in kindergarten
and primary language classes, the teacher discusses some topic and then
asks questions, selecting a child to answer. Answers are either oral

or require manipulation of materials (e.g., setting the hands on a

clock). Specific precurrent behaviors, which are functional for in-
creasing the likelihood of being reinforced, are required: (1) The

child must attend to the discussion, materials, and previous teacher-
child interactions. The answers to oral questions are found in prompted
form in these situations. (2) The child must attend to the specific
question and to the relevant materials in order to respond appropriately
to the question. (3) The child must be seated at his desk. (4) The

child must raise his hand in order to be called upon to answer. Chil-

dren entering the Laboratory school invariably lack many of these be-
haviors. Fbr this reason, during the first few weeks of school, and
to a lesser degree thereafter, a child is praised and is called upon
whenever he engages in the appropriate precurrent behaviors described
above. Precurrent responses reinforced during the language period are
maintained throughout the day by intermitAent praise.
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Strengthening language behaviors. Precurrent responses and correct
answers are strengthened by making teacher praise and marks contingent
upon these behaviors. As responses are strengthened, praise and marks
are used less frequently. In this way, weak responses are strengthened
and maintained with minimal chance of satiation. Typically, marks are

preceded by praise. Occasionally, the teacher praises the child and a
teaching assistant gives the marks.

Weakening incorrect and disruptive behaviors. Incorrect responses
are dealt with by two basic procedures: (1) The child is corrected,
asked the question again, and praised for the correct answer; and (2)
the child is told his answer is incorrect. Another child is then called
upon and is subsequently reinforced if he answers correctly. If neither
child responds correctly, the teacher provides the correct response or
obtains it from some child.

"Off-task" behaviors (alit of seat, not attending, playing with
materials; etc.) are systematically ignored. If a child's off-task
behavior disrupts another child or is severely distructive, he is
warned and on persistence, removed from the classroom.

Sequences and sequencing. The structure of the language period
is flexible in that each of the two classes covers a different sequence
at any one time. It is possible to switch a child from one class to
another on the basis of the extent of his language repertory. Few
seauences are designed to require mastery of other language sequences,
unlike the reading sequences, for example.

Mhterials for the Language Program are inexpensive and easy to
produce. A blackboard, flannel board, calendars and worksheets, pic-
tures cut from magazines, toys; homemade paper clocks, and other such
simple objects, account for most of the things used. Occasionally,
generalization of concepts is accomplished using objects in the class-
room (lights, tables, pictures, etc.). Only one formally programmed
sequence is currently used. It is designed to teach the following com-
mon word concepts:

Prepositions Verbs Adjectives

on talking more - less
under looking straight - crooked
over going smooth - rough

in front of - behind making light - heavy
between dry - wet

close to - away from loud - soft

This common words sequence, administered by a tutor, utilizes
concrete objects (i.e., blocks, sandpaper, small toys, water, etc.)
about which the children are required to respond in complete sentences.

lo
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In general, the specific common words sequences are constructed
so that on the first several items the child need only provide a simple

verbal response. Later, he is required to give a complete verbal
constructed response and a discriminated motor response.

The common words sequences are semi-structured in the sense that
the tutor has the opportunity to select the objects used for each item,
thus allowing for generalization. The procedures are specific to the
questions asked and instructions given, the appropriate responses, and
reinforcement and correction procedures. Sample questions and accept-
able answers for terminal items are given below:

Question: "Is the car under the table?"

Answer: "Yes, the car is under the table."

Question: "Show me the rough one."

Answer: Child points to rough object.

Question: "Where is the smooth one?"

Answer: "The smooth one is behind the rough one."

The remainder of all instructions are informally programmed by
the teachers and presented during the 25-minute group language period.
Group discussions are used in the typical auestion - answer - reinforce
format for the concepts listed below:

1. Seasons and, seasonal characteristics

2. Days of the week

3. Months of tk* year

4. USe of the calendar

5. Colors

6. Right versus left

7. Name and address

C. Geometric shapes

9. Money values

10. Time-telling

11. Rhyming
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12. Use of singular and plural nouns

13. Use of the ruler

14. Classification of objects (e.g fruits, furniture)

15. Punctuation (e.g., period, question mark, quotation marks)

16. Oral-written word correspondence

17. Geographical location (cities, states, countries)

le. Fractions (1/2, 1/3, 1/4)

19. Use of pronouns

20. The alphabet

21. Letter recognition

22. Counting by 5/s and 10/s to 100

Sequencing of these topics is programmed to keep the language
period stimulating. That is, in one period up to five topics can be
discussed, with review and extension of several of these topics the
following day. As the children master the information about a topic,
it is removed from the pool.

EXample of an informal sequence. The geometric-shapes sequence
begins with the teacher drawing several shapes on the blackboard
(circle, triangle, square, and rectangle) identifying each. She then
names one shape and asks a child to come and point to the correspond-
ing form. Later, both a discriminated (pointing) and constructed (nam-
ing) response are required. To help them to generalize, children are
asked to look about the room and find and name objects of a specific
form. In all cases, correct responses are followed with immediate
praise, and occasionally with a mark. Errors are corrected, using
both of the procedures previously mentioned.

Throughout all programmed sequences, the teacher reinforces
approximations to more efficient communication skills. /f a child

misuses a part of speedh (e.g., "me go home."), he is corrected and
asked to repeat what he wants to say, using the appropriate word.
Longer and more complex sentences are modeled by the teacher and
correct imitations by the child are reinforced.

Some Data on the Language Pvogram

The Caldwell Preschool Inventory is used as a. crude indicator
of changes in language. The Inventory was administered at the be-
ginning and the end of the academic year. Table 9-3 presents
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Insert Table 9-3 about here

pre- and posttest scores lor "Personal-social Responsiveness" (social
concepts) and "Associative Vocabulary." _The number of months the
child attended the Laboratoxy school is also given. "Personal-social
Responsiveness" includes questions about the child's personal world
(name, address, parts of body, friends) and tests whether or not a child
can carry out simple and complex verbal instructions. "Associative
Vocabulary" assesses the child's comprehension of words, roles, and
concepts.



Table 9-3

Scores on the Caldwell Preschool Inventory
for the Children in the 1970-71 Program

Initials
Months in
Program

Associative Vocal).
*

Pre Post
Social Concepts*
Pre Pbst

B.B. 1 13 - 21 -

C.B. 6 7 8 15 20

G.B. 8 18 20 23 25

N.B. 4 15 12 19 3.)

P.C. 9 17 18 25 25

A.D. 9 20 20 24 25

K.D. 9 14 16 17 19

H.G. 7 10 13 IS 17

W.J. 4 11 11 17 21

M.K. 1 9 12 15 19

M.E.M. 2 16 17 19 18

M.L.M. 4 15 18 24 25

S.M. 3 - 7 - 15

S.W. 9 21 21 20 20

*The maximum score possible is 26.

- = Not tested.
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10. Behavioral Assessment: Techniques for the Teacher

Traditional assessment of children in special education is oriented
toward making predictions of the child's performance in an average class-
room and toward making diagnoses which consists mainly of identifying
and classifying behavioral problems accamUng to the presumed causes.
This kind of information and prediction is of no service to the special
education teacher because the child's performance in class is primarily
dependent upon the way the teacher arranges conditions and reinforce-
ment contingencies to expedite learning in the child. Psychometric
tests do not even identify the contingencies currently maintaining the
child's behavior, much less give an indication of how those contingencies
should be altered. NOr is clinical diagnosis of much use to the teacher
because (1) it encourages a tendency to explain the behavior by labeling
the child, and (P) it contributes nothing toward planning an educational
program for the child.

Assessment, to be functional, should be oriented toward the child's

observable, current behaviors. A Child's situation should be assessed
for the purpose of obtaining information that will aid in planning, ad-

ministering, and evaluating a curriculum particularly for him. Since

she has these three responsibilities, the teacher should make the assess-
ment. To assess the child and his situation adequately, the teacher in
special education needs at least five kinds of information: (1) the

child's current repertory of social shills in relation to the desired
classroom behavior, (2) the child's current repertory of academic skills
in relation to the specific academic programs in use, (3) the child's

current repertory of academic skills in relation to subjects not formally

programmed, (4) the child's behaviors which interfere with his school
progress, and (5) the hinds of stimuli that function as reinforcers for
the child.

The following discussion, which deals with specific techniques for
assessing the child's behaviors and related contingencies, proceeds
sequentially with assessment of initial status, of progress during the
school year, and of status at the end of the school year.

Assessment of Initial Status

Assessment of Behavior Prior to Enrollment in the Special Class

The initial opportunity for assessment occurs in the child's class-
room before he is withdrawn from school. If at all possible, the teacher
phould visit the classroom to observe first-hand the problem in the
situation in which it is occurring. The information she gathers in the
problem setting can often serve as a baseline against which the success
of later instruction may be evaluated.

Before discussing specific assessment techniques, a brief review
of the range of behavioral problems to be assessed is necessary. These
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have been grouped into three broad categories: behavioral excesses,

behavior deficits, and inappropriate stimulus control (Bijou &Peterson,

in press). Behavioral excesses, commonly called conduct problems, are
those considered aggressive, extremely disruptive, destructive, or hyper-

active. The latter usually means that the child is "off task," engaging

in a high rate of inappropriate, non-academic behaviors or changing acz.

tivities at a high rate.

Children with behavioral deficits include the withdrawn or isolate
child, the child who does not talk, and the child who does not have the

4precurrent behaviors necessary for ac,c1demic endeavors. EXamples of the

latter are inability to remain seated at a desk, inability to initiate

speech sounds accurately, and inability to manipulate academic materialt

such as pencils, erasers, or book pages.

The third category of behavioral problems displayed in the class-

room - iaappropriate stimulus control - refers to behaviors that occur

frequently but under inappropriate circumstances. Examples are crying

in response to mild frustration and subtle aversive cues, strong de-

pendent relationships with the teacher, and inept forms of play.

Although the teacher can record the occurrences of these behaviors

in one of several ways (e.g., verbal accounts, rating scales, check-
lists), the most serviceable technique has been to record them in terms
of frequency. Since this method has been discussed in detail elsewhere
(Bijou, Peterson, & Ault, 1968; Bijou, Peterson, Harris, Allen & Johnston,
1969), only a brief example will be given here. The data presented in
the upper part of Table 10-1 under "A" were collected on a six-year-old

Insert Table 10-1 about here

boy who was observed during a reading period in a first grade public
school classroom. Each square in the table represents a continuous
10-second period. On-task behavior (working appropriately with the
reading materials) and off-task behavior (anything other than on-task),
are coded as N and F respectively. Each 10-second block was scored
for the occurrence of either or both of these behaviors. Fifty-six
per cent of the entries were Ws and forty-four per cent were F's, with

an overall reliability of 97%. Hence the child was on-task for only a

little more than half of the total six-minute observation period and
had a high rate of switching from reading to non-reading behavior (five
times during the six-minute observation period).

If more precise information about a child's off-task behavior is
desired, the off-task category can be broken down into more specific
behaviors. The data under the "B" part of Table 10-1 represent the
behaviors of a different six-year-old boy during a reading period in
a public school.first-grade classroom. The child was off-task 67% of
the observational period. Specific off-task behaviors which included
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physical aggression, destroying materials, disrupting other children's
study, making fun of other children, and sitting quietly doing nothing
were recorded in the third row of the data sheet. The only off-task
behaviors observed in this sample were "disrupting other children's
study" (3) and "sitting quietly" (6). The child disrupted other chil-
dren 27% of the time when he was off-task, and sat quietly 73% of the
time.

Information concerning the consequences of the child's behavior
(e.g., peer attention, teacher attention, approval, and admonishment)
can also be recorded. Thus, in the second row of the"B" section of the
table, instances of the teacher talking to the child were entered as I.
Although the child was on-task 33% of the time, the teacher paid atten-
tion to him primarily when he was off-task. It is quite possible that
the differential attention by the teacher was partially responsible for
this child's high rate of off-task behaviors.

It must be said that classroom observation has definite limits,
especially when visitors are an unusual event. First, the presence of
an observer may suppress or faCilitate the behavior output of a child.
Second, the presence of an observer may cause the teacher herself to
radically alter her classroom behavior with resulting changes in the
child's behavior. Third, the daily variability of some problem behaviors
(e.g., physical aggression toward other children) makes it untenable to
draw broad conclusions on the basis of small time-samples. The observer
can minimize the effect of his presence by entering the classroom as
unobtrusively as possible, by immediately breaking eye-contact with him,
and by mating observations at several different times.

The special education teacher can also obtain relevant information
about the child from medical reports and from conferences with the school
psychologist, the child's present teacher, and his parents. To be use-
ful, all of this information must be evaluated in realistic terms. A
conference with the child's parents is extremely important as a source
of information about the child's family situation, and about his health.
It also provides a clue as to the kind of support and cooperation the
teacher may expect from the parents.

Entrance Assessment

When the child enrolls in the class, the teacher should personally
administer the necessary standardized tests. These yield general in-
formation about the child's ability and how it compares with other chil-
dren of the same chronological age, cultural background, and socio-
economic status. Standardized test results can also provide a gross
basis against which later performance can be compared. To be maximally
useful, such tests should directly measure behaviors in which the teacher
is actually interested. Achlevement tests and inventories usually meet
this criterion. The Laboratory teachers administer the Uade Range Achieve-
ment Test (Jastah, Bijou, & Jastak, 1965) and the Caldwell Preschool



Inventory (Caldwell, 1967) within two weeks after a child's enrollment.
The former measures achievement in reading, writing, spelling, and arith-

metic, and the latter measures personal information (e.g., name, address,

and body parts), ability to follow Nktrbal directions (e.g., "Put the red

car in the black box."), skills in numerical relations (e.g., "Point to

the second pbject."), knowledge of physical attributes (e.g., colors and

shapes), and listening comprehension (e.g., "What does a dentist do?").

Placement in academic programs. The teacher must also determine
the child's entrance point into each of the academic programs in the
curriculum. Tb avoi4 excessive frustration and boredom, the teacher

should aim to place the child in each program at the highest level at

which he can perform successfully. If he begins with a large amount of

material that is too elementary, he may quickly lose interest in it, and

the tas7z of motivating him becomes correspondingly more difficult. On
the other hand, starting the child at too low a level is a waste of

instructional time. Again if the beginning material is too difficult

and generates a high error rate, the caild's academic materials may be-

come aversive to him. Assessments with pretests based on the programs
in reading, writing, spelling, arithmetic, and language serve to prevent

these side effects. In view of tlie extended descriptions in Chapters 7

and S of the specific pretests used in this study, we shall here give

only an example of the pretesting process and the consequent curriculum

design at the time the child was assessed. The subject is N.B., a five-

year-old boy, who was referred to the Laboratory because ttle does not

relate with adults, has emotional problems, and does not follow or join

in group activities."

Reading. N.B. was successful on picture, letter, and word dis-

crimination tasks, so it was not necessary to place him on the Attend-
ing Program. But he could not identify any of the words on the general

reading pretest. and did not attempt to use phonics to sound them out.
Nor could he correctly identify any of the 10 words in the first subset

pretest of the Individualized Reading Program, although he could imitate
all 10 words. Consequently, N.B. was placed in the first subset of the
IRP.

Writing. N.B. held the pencil correctly and was able to copy from
printed models, on unlined paper and without major errors, all of the
letters of the alphabet. However, his writing had a marked tremor. He

was assigned to work on NO. 1 paper (wide lined) with training concen-
trated on eliminating the tremor.

Arithmetic. N.B. named all of the numbers from 1-10 and counted
(sequentially) from one to the thirties. He was therefore given the
pretests for the arithmetic program. He could imitate the numbers one
through 20 presented orally in random sequence; he could count from any
number (1-19) to any other number (2-20); he could identify (orally name
and point to) any written number from one to 20; he could make equal sets
and match sets and numerals. N.B. was started immediately on finger
counting.
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Language. N.B, could say the alphabet and name the primary colors.
He named all of the upper-case letters (printed models) and all of the

lower-case letters except d, b, 1, i, g, and p. He was assigned to work

on the six lower case letters in the group language period and in writ-

ing. N.B. was later pretested on other language units.

Spelling. Since N.B. did not identify any words in the reading
program, he was not given spelling assignments until he had a sight

vocabulary of at least 10 words.

Evaluation of pre-academic repertories. The techniques to be dis-

cussed now are directed toward obtaining information before, during, and

after pretesting pre-academic behaviors, those behaviors that are the

necessary prerequisite for academic behaviors. First, it is important

to 1-now how well the child will stay on task when he has the teacher's

constant attention, or when he is being tutored. Since the teacher per-

sonally administers the standardized tests and program pretests, she has

the advantage of seeing how the child functions under those conditions.
Second, the teacher should assess the child's untutored work habits by

observing him in the program pretests that do not require the teacher's

presence (e.g., coloring with crayons, copying letters from a model, or

simple picture or letter matching tasks in which the child draws a line

connecting two identical stimuli). Such observations enable the teacher
to determine-Whtither the child requires tutored learning situations in

the context of the regular academic programs.

An example of the importance of assessing tutored versus untutored

work habits is shown in Figure 10-1. Each successive 15-second period

Insert Figure 10-1 about here

during an observation session was soared if the child, R.B., was on
task for more than half of the interval. It can readily be seen that

R.B. was consistently on task when tutored, but was generally off-task
during other academic periods when teacher attention was only inter-
mittent. The information obtained indicates that R.B. requires tutor-
ing in order to make progress in the academic programs and to learn to
work alone. After the child establishes serviceable study behavior in
a one-to-one situation assigned, the teacher gradually decreases her

attention and physical presence and, at the same time, maintains*R.B.'s
on-task behavior.

The third class of pre-academic behaviors that require assessment
includes the child's ability to participate as a member of a group. The
main interest in group situations is the assessment of social behaviors
(i.e., interactions with teacher and peers); however, there is some
overlap with behaviors displayed in untutored situations since both in-
volve independent work habits. Observations in a group situation are an
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aid in making early decisions about the need for informal programs for

peer interactions, participation in academic groups (e.g., Does the

child "volunteer" or does he have to be "called upon?") and adequacy of

verbal behavior.

Evaluation of the child's sensitivity to behavioral consequences.
Simply allowing a child to react to academic materials does not auto-
matically strengthen his behavior in relation to them. The consequences

of the child% behavior are of primary importance. If academic behaviors

are not strengthened by the consequences of academic materials, the

materials are not reinforcing. Because of the history of most handi-
capped children, the special education teacher must often look for other
consequences, other reinforcers, that will support the acquisition and

maintenance of academic behaviors. These include teacher attention,
activities: non-exchangeable marks, and exchangeable marks.

The assessment of the reinforcing value of the teacher's attention
can be accomplished quickly in the classroom setting. If her attention
is not reinforcing to the child, he will probably go off task in all
tutored situations including the administration of tests. The teacher

may be able to keep the child on task by the use of aversive control

but this is at best a temporary expedient which is often costly in terms
of future progress. If the teacher is at all uncertain as to the rein-
forcing value of attention, she can quickly and precisely evaluate it by

making her attention contingent upon some simple low-frequency behavior
such as hand-raising. If attention is a reinforcer for a child, his

hand-raising behavior will increase; it will decrease when the teacher
reserves her attention for any behavior other than hand-raising. Certain

activities such as recess, play-time, or art may also function as rein-
forcers when they are exclusively contingent upon some behavior. The

teacher should evaluate these activities as poscible reinforcers for a
child, especially if attention is a weak reinforcer for him.

Non-exchangeable variations on marks, such as gummed stars, rubber
stamps, seals, and numerical and letter grades with no "trade-in" value
often function as weah reinforcers for academic learning. The reinforcing
value of these tokens is probably related directly to the strength of
contingent teacher attention and verbal approval. If the teacher's
verbal behavior is not reinforcing to the child, it is unlikely that
non-exchangeable marks will be very reinforcing for him. If, on the
other hand, teacher, approval is a reinforcer, these traditional symbols
of approval may be used to increase the range of reinforcers, and thereby
help to minimize decreases in performances due to satiation.

When the teacher's attention is not reinforcing, one of the most
effective motivation techniques is a contrived reinforcement system in
which marks are exchangeable for the privilege of participating in certain
activities, or for small toys, candies, etc. These are known as "backup"
reinforcers. An exchangeable marh system has several advantages over the
direct use of "backup" reinforcers: (1) the relative ease of dispensing
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large or small numbbrs of marks, (2) the immediacy with which marks
can be given after a response, and (3) the lack of satiation effects.
Here again, the teacher must constantly assess the effects of the mark
system on the child's behavior. In all instances, whether in the aca-
demic situations previousli described or in dealing with problem .

behaviors, if the marks are reinforcers, behaviors which precede them
will be strengthened.

Monitoring Behavioral Chs

The wide range of individual differences among children in a
special education class demands flexibility in the curriculum. As
the classroom schedules change, as instructional materials are modified,
as informal programs are instituted, as contingencies are altered, the
teacher must be alert in assessing their effect on each child's be-
havior. There is no doubt that the major criterion for any changes
should be the child's behavior. Since the child's behavior tells the
teacher when to change the environment, and since the changes must, in
turn, be evaluated on the basis of his subsequent behavior, assessment
should be continuous.

Monitoring Techniques

Five types of monitoring techniques are utilized in the Laboratory
classes. The first of these is the inevitable subjective impressions
of the teacher. A subjective report on a child is vital because it
often furnishes the beginning point or source of hypotheses for more
objective monitoring. Fbr example, if the teacher reports to her
supervisor that a child appears to be off task more frequently than
usual, steps are taken to collect more objective information on his
behavior. If the teacher reports that the child is not making satis-
factory progress in one of the academic programs, there follows a close
evaluation of the child's behavior in relation to the program, the
teacher's behavior in relation to the child, or the program itself.

The second technique utilizes the actual products of the child's
behavior (his work output), and is generally confined to the academic
programs. Completed writing assignments, sheets of arithmetic prob-
lems, written spelling pages, and tape recordings, when the responses
are verbal, are all scrutinized and scored and the latter are entered
on the child's progress chart.

The third technique is used primarily in tutoring. The tutor, or
an observer, collects information concerning all correct and incorrect
responses and the contingencies (i.e., the social and mark reinforcers)
in force. This detailed information can be used to evaluate the child's
progress, the behavior of the tutor, and the specific difficulties in
the academic program.

114_
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The fourth monitoring technique, the use of frequent pre- and
posttests based on actual instructional materials, is the method used
to evaluate the child's progress and the overall efficiency of the
academic programs. If the academic pre- and posttests are constructed
so that they accurately measure the behaviors that the programs pre-
sumably teach, then these tests are the best criteria for judging the
effectiveness of the programs. Evaluating an academic program on the
basis of standardized achievement test scores does not produce useful
information unless the program has been designed to teach the specific
behaviors measured by instruments based on population norms.

The fifth and final monitoring technique has been referred to
previously in this chapter in the section on the assessment of initial
status. This technique can take many forms, ranging from the simple
frequency of occurrence of some behavior (i.e., response event), cumulated
in units as large as a day or week, to the automated recording of re-
sponse and stimulus events along a continuous-time baseline. Frequency-
of-occurrence data are most useful when the behavior to be observed is
of very low frequency (e.g., one instance per hour). The only apparatus
required is a mechanical hand-counter or a tally sheet. The reliability
of observations is, however, often difficult to assess. More depend-
able and practical is the procedure in which data collected by an ob-
server (teacher or assistant) who records instances of stimulus and
response events on a sheet marhed with successive time-units (ailou,
Peterson, Harris, Allen, & Johnston, 1969). If the stimulus and response
events are defined in observable terms, and so specifically that two
or more observers will agree as to the actual occurrence of an event,
this method can be profitably used to assess the behavior of individual
children in relation to the academic materials, the teacher, and other
children.

Mbnitoring the frequency of occurrence of behaviors across success-
ive time-units has two practical uses: (1) It is an excellent teacher-
training device. Observation of behavior is the first component, the
keystone of a teacher's wide repertory of skills. (2) Objective infor-
mation on the strength of a certain behavior enables the teacher to spot
even small changes in the strength of that behavior. Progressive desir-
able change in a child's behavior is not only a reinforcer for the
teacher, it is also a cue that some formal or informal program is
working successfully. A regressive change (or lack of change) is always
an indication that some aspect of the learning environment must be modi-
fied. Without an objective frequency-of-occurrence measure, the teacher
may be especially prone to erroneous conclusions about the changes in
a child's behavior.

Applications

Monitoring changes in interfering behaviors. Mbst decreases in
interfering behaviors occur as the result of strengthening appropriate
behaviors which are incompatible with interfering behaviors. Obviously,



a teacher must be a sharp observer. She must be alert to sma/1 in-
creases in the strength (i.e., frequency of occurrence) of appropriate
behaviors as well as to changes in the form of behaviors that more and
more closely approximate a desired behavior. The reason for this alert-
ness requirement is elementary; the teacher cannot reinforce behavioral
changes that she does not observe.

Some decrease in the strength of interfering emot:fJonal behavior may
occur as the child adapts to the classroom. Occasionally this decrease
is so considerable that the child begins to display knowledge and aca-
demic skills not previously attributed to him in the initial assessment.
For example, R.B., a child in the Laboratory school, initially behaved
in many ways best described as fearful. He tended to remain in un-
occupied rooms or close to walls, crossed open spaces very quickly, and
often hid his face in his hands when approached by an adult or another
child. These behaviors made it difficult for the teacher to administer
the academic pretests and her impressicn, from the lock of responses,
was that R.B. possessed only minimal academic skills, Two months later,
after the interfering behaviors had decreased or disappeared, she again
presented him with the general pretest for the reading program. Ex-

cerpts from the teacher's report follow:

"Of the 40 words on the first page, R.B. read 22
quite clearly. Others were read so that the initial
sounds were correct, but he didn't pronounce the Imst
syllables or sound. On the second page of the test,
R.B. read 4 out of 13 phrases perfectly. I was not
able to tell whether R.B. could understand What he
read or not; he did not answer questions about the
words he read orally."

Clearly this child did have some academic skills, skills which would
not have been discovered that soon had the teacher not reassessed the
child's repertory. Several weeks later, R.B. also demonstrated his
reading comprehension by following simple written instructions.

Monitoring changes in reinforcing functions. It has already been
stressed that if the teacher wishes to strengthen academic behavior,
she must first find a class of stimuli that are reftforcing to the
child. Academic materials, teacher attention, and marks can be made
reinforcing if they consistently serve as cues for the occurrence of
events that are already reinforcing (i.e., toys, candy, etc.). Thus
stimulus events may change in function from neutral or aversive te. re-
inforcing. The teacher should continue to evaluate the contingent
properties of stimuli so that she can make maximum use of reinforcers
and avoid the erroneous use of neutral and aversive stimuli. A case
in point is again provided by one of the children, S.W., enrolled in
the Laboratory class, who, in the early weeks of attendance, appeared
not to be sensitive to either teacher attention or exchangeable-mark
reinforcement. In order to get some idea as to what might be reinforcing,
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the teacher visited his home and saw the toys he used in play. Some
of these were brought bac7z to the Laboratory class and were placed in
a special reinforcement area, set aside just for him. Whenever S.W.
completed a spelling assignment (including the corrections of errors)
within the allotted time, he was permitted to play in his play area.
The area was apparently serving as a reinforcer for S.W.'s spelling.
However, as Figure 10-2 shows, the child failed spelling units more

Insert Figure 10-2 about here

frequ3ntly when access to the area was made contingent upon rapid,
accurate spelling performance. Had she not been monitoring S.W.'s
posttest performance over several days, the teacher would have been
unaware of the need for modifying her procedure.

In order to continue to further strengthen behavior and to pro-
mote independent academic behaviors in the child, the teacher should
systematically decrease the frequency of reinforcement during the school
year. These changes in schedules of reinforcement should also be evalu-
ated in behavioral terms. For example, if the frequency of reinforce-
ment is decreased very rapidly, the accuracy of a child's performance
may remain high but the rate of response to the academic materials may
gradually decline. Gradual changes in behavior, those occurring over
a number of days, may not be immedietely apparent to a teacher without
objective measures.

Monitoring changes in academic learning. If a child's normally
good performance in academic work suddenly deteriorates, or if some
new academic behavior is not acquired as readily 2S similar behaviors
had been in the past, the fault may lie in the academic materials.
Since sheer repetition is an inefficient technique of acquiring new
behaviors, the academic materials should be modified so that the child
makes steady progress. The effects of the modified materials on the
child's behavior should, oi .7ourse, be assessed. Information concerning
correct and incorrect responses and their relation to reinforcers is
of particular interest here. An example of a case ofe satisfactory prog-
ress, then a decrement in performance, followed by satisfactory process
again consequent to the construction and application of a special re-
medial unit, is represented by K.D.'s performance on the Laboratory's
reading program. After some initial difficulties with discriminated
responses to different groups of letters, K.D. was successfully placed
in the reading program (see Chapter 7, The ReeSing Program, for a de-
tailed description of the techniques employed). In the graph at the
top of Figure 10-3, the ''11" portion of the overall-per cent-correct curve

Insert Figure 10-3 about here
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shows that K.D.'s performance on oral reading and comprehension tasl:s
was generally accurate and stable after 41 units of the reading pro-
gram. Unit 42 introduced and concentrated on the word "day." Units
43 through 47 each introduced a new word but provided systematic re-
views of "day." The "B" portion of the overall-per cent-correct curve
shows that no major difficulties were apparent in Utlits 42, 43, and 44.
However, the function representing accuracy for the word "day" (middle
graph) shows that LD.'s performance on the reviews of the word de-
clined to 50% in Unit 44. Previously, during the administration of
Units 37 through 44, an attempt had been made to decrease the frequency
of reinforcement with marks. This is represented by the dashed curve
in the upper graph in Figure 10-3. (The frequency of teacher approval
for correct responses, rather than marks, varied between 96% and 100%
for all the reading units shown, and thus has not been plotted.) On
the assumption that this decrease in reinforcement with marks might be
the condition that decreased K.D.'s accuracy, the frequency of pairing
was increased with the introduction of Unit 45 (the first data point in
C of the upper qraph of Figure 10-3). However, accuracy for the review
of "day" declined even further, and I.D. failed to acquire the new word
t'

a as shown in the lower graph of Figure 10-3. She was given Unit 45
again on the following two days and, as shown in the lower graph, again
failed to meet the criterion. It was noted that X.D. usually responded
with a verbal "day" to the written word "a" and vice versa. Accordingly,
a short remedial unit was constructed that (1) emphasized discrimination
between the written "a" and "day" and (2) utilized a much-condensed
version of the normal transition from the reading-discrimination task
to the oral-reading task. This remedial unit proved to be successful
and K.D. moved on to the next regular reading units - 46 and 47. The
D portion of Figure 10-3 shows K.D.'s overall accuracy (upper graph),
her accuracy for the review of "day" (mid4le graph), and her accuracy
for the review of "a" (lower graph) were all at 100% during Units 46
and 47.

Assessment at the End of the School Year

If the teacher has completed the initial assessment of the child
and has ystematically recorded changes in materials, procedures, con-
tingencies, and behaviors throughout the year, the task of assessment
at the end of the school year is relatively easy. The Laboratory
teachers first re-administer the standardized tests. Comparison of
final scores with initial scores provides a gross overall measure of
academic achievement and behavioral change. The full extent of the
changes resu/ting from the actual formal and informal instructional
materials used may not, however, be adequately sampled in these tests.
Standardized test results may be useful to principals and school psy-
chologists but they are not necessarily helpful to the child's next
teacher who is faced with the practical problems of curriculum design.

The Laboratory teachers also determine the child's terminal mastery
level in each of the academic programs by re-administering the general

-
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program pretests. Information from these instruments can be incomplete
for academic skills that were acquired during the year may not have
been pretested. For example, arithmetic behaviors are usually sequential,
one building upon another. Children who fail a unit of the Arithmetic
Program pretest never pass a higher unit. Thus there has been a tend-
ency for the teacher to stop pretesting at the failure point. However,
skills may be introduced, as the child progresses through the program,
for which he has at least the minimum repertory.

Finally, the child's problem behaviors as described in the orig-
inal reason for referral are reassessed. Frequency of occurrence
measures are usually employed for this purpose,

The Teacher's Final Report

The special education teacher's final report on a child should be
written for persons who will next have primary responsibility for him.
It should, furthermore, be descriptive of social and academic behavior,
and not interpretations of them. Alth4ugh the report prepared is
generally directed to the principal or the school psychologist, it is
the child's next teacher who should be the target audience if the childb
progress is to be maintained and extended. A summary of the child's
social and academic status should include information about his past
history since undesirable behaviors which were extinguished during
the previous school year may reoccur, particularly when the child is
placed in a new and totally different school environment. If the
child's new teacher is forewarned, and is trained in behavioral tech-
niques of teaching, she can readily cope with these behaviors at their
inceptions. A comparison of a child's status at the beginning of the
school year with his presett status implicitly answers questions as
to why this or that particular behavior is emphasized in the report.
A summary of his present status includes a description of what the
child can actually do wJLth the skills and knowledge he has. The child's
mastery level in each of the academic programs is also described, with
additional comments as to whether or not the academic materials and
teacher attention strengthen the child's behavior. The terminal con-
tingencies successfully used with the child are described in detail, as
are the indications of the child's success in independent study.

Recommendations are generally limited to the academic materials
and procedures.that have been used with the child, and to the specific
techniques that have resulted in strengthening desirable behaviors and
weakening undesirable behaviors.

The Special Education Teacher as a Behavioral Assessment Specialist

The emphasis in this chapter has been on the teacher as an active
agent in ail phases of the assessment process. Little has been said
as to why the teacher should assume the role of assessor instead of
leaving it to other professionals, namely a psychometrist, school
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psychologist, or school counselor. The role of the teacher as the sole

arranger of the child's learning environment is implicit in the term

individualized instruction. To function effectively in that role, the

teacher must have as much first-hand information as possible concerning

the behavior of the child and his environment. The child is always

a large part of his own environment.
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11. Behavior Modification Techniques
for the Special Class

Teachers, school psychologists, counselors, social worl-ers, and

school administrators, for almost as long as schools have been in

existence, have been concerned with problem behaviors in the classroom.

Rightly so, because problem behaviors, no matter what their form, inter-

fere with the mission of the school, transmitting the culture of its

society to the young. It is also historically acknowledged that the

methods most often used to cope with the "acting out" variety of prob-

lem behavior have been shown to be not only ineffectual but are fre-

quently the origin of other kinds of undesirable behaviors such as

social aggression, truancy, vandalism, daydreaming, and anti-academic

attitudes. Schools have yet to deal with disturbing problems in the

classroom in a way that can be considered constructive for both the

school as an essential social institution and the child. To achieve

this objective, procedures should be used which weaken or eliminate

problem behavior yet are free from detrimental "side-effects," and

which, at the same time, strengthen desirable behaviors in ways that

maintain and generalize them.

Techniques that weahen or eliminate problem behavior without gen-

erating undesirable secondary effects are those that make no use of

aversive contingencies. These techniques include extinction, competi-

tion, removing the occasion for the response, time-out from opportuni-

ties for positive reinforcement, and sevang events which inhibit un-

desirable behaviors. Extinction means ignoring or not paying attention

to the undesirable behavior. Competition, frequently called a dis-

traction technique, means arranging a situation in which undesirable

behavior does not occur because the child is engaging in some desirable

behavior; the desirable behavior competes successfully with the un-

desirable. Removing the occasion for the response means identifying

and removing the immediate stimul.sting condition. It does not maan

punishment to prevent the response from occurring, or the use of phys-

ical restraint and restriction. Time-out from opportunities for posi-

tive reinforcers mean that, contingent upon an undesirable response,

the situation is altered (e.g., the teacher discontinues giving atten-

tion, the child is moved from the situation, etc.) so that positively

reinforced responses cannot be made. And finally, setting events which

inhibit undesirable behavior refer to changes in the classroom (e.g.,

the appearance of the piincipal) and in the child (e.g., illness) that

repress such behavior for varying lengths of time.

Tachniques which strengthen behavior so that they will be maximally

maintained ("retained in memory") and genera-'zed in and ccat of the

classroom are those involving positive reinforcers which ere natural

and intrinsic to the situation (e.g., it's fun to be in the class;

reading is an enjoyable activity.). Children who do not respond to

the natural and intrinsic reinforcers of the classroom culture should

have, as part of their individualized cirriculum, experiences which
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telp them develop these incentives. It will be recalled that creating
new reinforcers (e.g., new interests) is the problem alluded to in

Chapters 7 through 10.

This chapter deals with some of the specifics involved in applying
behavior modification principles to problem behaviors in a class of
young school children with developmental and emotional problems.

Programming the Target Behavior

Technologically, changing problem behavior is no different from
teaching an academic subject. Both require arranging conditions and
contingencies of reinforcement to expedite learning. In teaching an
academic subject like reading, the material is sequenced in some formal
way, and the procedures for helping the child are given in explicit
form. In modifying behavior, on the other hand, the steps are also
sequenced but, as a rule, they are not formally written out point by
point, and the procedures for helping a child substitute one form of
behavior for another are in general, and not specific, terms. Both

sets of techniques are the same in that they require (1) a specifi-
cation, in behavioral terms, of the target behavior, (2) assessment of

the present relevant behavior repertory, (3) planning the treatment
sequence, (4) assessment of progress, and () successive revisions of
the sequence as they are indicated.

The behaviors subject to behavior modification may be grouped into
two categories: (1) behaviors that are precurrent to learning academic
subjects, and (2) social behaviors prescribed by the classroom culture.
We shall elaborate on each in turn but first we shall discuss the prob-
lem of contrived reinforcers, since positive reinforcement, which in-
cludes both contrived and natural reinforcers, is foundational to most
of the techniques discuss-:d here.

The Establishment and Removal of Contrived Reinforcers

As indicated above, in a behaviorally oriented classroom, it is
essential that academic and social behaviors be strengthened for the
most part by means of positive contingencies. This objective may be
accomplished by establishing the proper setting factors and by making
certain that the reinforcers in effect are, in fact, functional for
each child. As was pointed out in Chapter 5, the discuscion of be-
havior principles, the physical characteristics of the classroom may
contribute to a positive setting for work, but by far the most import-
ant feature is tie daily behavior and basic attitudes of the teacher.

In Chapter 10, on L. .mioral assessment, it was stated that: (1)

the entraace evaluation for each child should include procedures fcr
evaluating the reinforcers that are functional for him, and (2) the
effectiveness for the reinforcers identified for eaci child should be
evaluated from time to time during the school year. It is well known
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that the special education teacher finds that many of her pupils are

not sensitive to the usual positive reinforcers diSpensed in the regu-

lar classroom. Almost all of these children have had an unusual history

in one way or another, and school and school learning are generally

aversive or neutral (uninteresting) for many of them. As a result, it

is often necessary to establish a contrived reinforcement system (token

economy or a point or mark system), not only to strengthen the academic

and social behaviors in the curriculum but to re-establish the reinforc-

ing properties of the contingencies ordinarily in use in the regular

classroom and in society at large.

For a contrived reinforcing system to be effective, the teacher

must know how to introduce it, how to keep it vital and functional,

and how to remove it when it has served its purpose. Introducing

this system to a child is a matter of following the principle of pro-

gressive approximation, giving the child ample opportunity to earn

marks, allowing for frequent exchanges of marks for "goodies" at first,

and gradually increasing the time and number of marks required for ex-

changes. Keeping the system functional requires continual monitoring

(surveying) by the teacher of the children's behavior iL relation to

the exchange items to make certain they are always in high demand and

are always attainable. Removing the contrived system after it has

accomplished its purpose requires the "thinning" of reinforcement

schedules, particularly the schedule that describes the percentages

of time.in which marks and social contingencies occur jointly. If the

"thinning" of schedules is properly engineered, the child's school per-
formance and general conduct should remain about the same, with or with-

out the marh system. Data evaluating the effectiveness of procedures

used to eliminate the mark system were gathered on two samples of chil-

dren, one from the 1969-70 classes, and one from the 1970-71 classes.

In the first study (1969-70), the subjects were eight children

and the data collected were on-task behavior, inattention, and dis-

ruption. These behavioral terms were defined as follows: on-task

behavior - eye contact with the teacher or the activity, five or more

secondsout of a ten-second observation period, and the child in his

seat; inattention - eye contact with the teacher or activity for less

than five seconds; and disruption - out of seat, away from activity,

and talking out of turn. Bach child was observed in two activities for

6-minute periods divided into 36 10-second intervals over 16 non-

consecutive days, 12 days with marks and 4 days without marks. Average

observer reliability was 94.C% for on-task behavior, 78.7% for in-

attention, and 86.6% for disruption. Table 11-1 sbows the meal& percent-

Insert Table 11-1 about here

age of 10-second intervals, with and without marks, for five of the

children, taken at random. Because the mean values telld to obscure
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Table 11-1

Academic Performance and Classroom Behavior
of Caildren (196970) With and Without Marks

Child Category*

Mean Per Cent
10-Second Intervals

With Marks Without Marks

D.S. N 73.7 70.0

I 10.3 10.3

D 16.0 20.3

J.B. N 73.4 85.5

I 8.4 4.5

D 2.7 10.0

P.S. N 92.5 85.'?

I 0.2 2.0

D 0.8 10..

K.K. N 89.4 82.8

I 4.4 11.3

D 2.1 6.0

S.W. N 86.9 86.0

I 13.1 14.0

0.0 0.0

*N = Ga-task
7 = Inattention
D = Disruption
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many interesting details, all the data for three of the Children, D.S.,
J.H., and H.114, are plotted in Figures 11-1, 11-2, and 11-3. It is

Insert Figures 11-1, 11-2, and M1-3 about here

apparent from the data in the table anri figures that the removal of
marks did not appreciably influence the academic performance or class-
room behavior of the children sampled.

In the second study, on nine children in the 1970-71 classes, the
same on-task category was used but data were taken on the teacher's
interaction with a child when he was on task (NI) and when he was off
task (FI). The interactions of the teacher were tahen to assess whether
she changed her reinforcing practices under the marks and no-marks con-
ditions. In addition, in this replication study an attempt was made
to have an equal number of observations for the marks and no-maris
conditions. Average observer reliability was 94.1% for on-task behavior
(N), 93.3% for teacher interaction with a child when on task (NI), and
93.5% for teacher interaction with a child when off task (FI). Table
11-2 shows the mean percentage for each category with and without marks,

Insert Table 11-2 about here

and Figures 11-4, 11-5, and 11-6 give all the data in graphical form

Insert Figures 11-4, 11-5, an6 11-6 about here

for three of the children (C.B., E.G., and M.L.PL) referred to in
Table 11-2.

As can be seen, on-task behavior increased for eight of the chil-
dren, in some instances quite dramatically; it decreased for the other
child (M.K.). One possible reason for the general increase is that
the teachers reported that they used the available activities and non-
exchangeable items more frequently during the no-marks period. If

this were the case, the use of marhs had a beneficial "side-effect":
it sensitized the teachers to extend their use of positive contingencies
for progress and appropriate classroom behavior.

Establishing Precurrent Behaviors

TAe precurrent behaviors for learning reading, arithmetic, writ-
ing, spelling, and language are relatively easy to specify. The sub- .

jects all share certain common features, such as getting into a
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Table 11-2

Academic Performance of Children (1970-71 ) and Interaction of
Teachers With Children On and Off-Tasi%

Mean Percent
10-second Intervals

Child Category With Marl s Without Ma

C. B.

IL G.

M. L. M.

K.D.

NI
FI

NI
FI

NI
FI

NI

FI

NI
FI

NI
FI

74,4
35.9
0.0

32.6
1C.4
2.4

.6

53.2
10C

50.7
43.3
5.0

79.4
19.7
0.0

32.3
27.3
0.0

9. 2
36.2
6.6

C3.3
55.2
17.5

14.7

51 4 94.4
23.3 35.7
6.6 10.7

G.B. N 51.8
NI 35.2
F1 12.7

M.K.

60.7
24.0
(LO

N 46 7 31.7

NI lea 12.0

FI 10.1 0.0

*N = On.tash
NI = Teacher interaction when child is on task
FI = Teacher interaction when child is off task
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comfortable posi-ion to perform, focusfl on ti: ,±07.er

At the same time, each harl unique prooerti.es Thf hser-vo.

required in reading and aritimetie are different fromoll lnotAe)-,

and the precurrent manual and verbal behavior for wrii;ing and langu

take very different forms. The reader may recall that in Chapter 7

one component of the precurrent behavior for reaang (attending) was
described and then developed and preseted as a formal program, It _s,

of course, desirable iu have similar programs for the other academic

subjects, as w*11.

The main techniques for establishing, extending, and maintaining

the common segment of precurrent behaviors for learning school subjects

are the weakening of interfering behavior _(1) through extinction (ig-

noring), or through (2) teacher "time-out" (she looks away, contingent

on the child's distractable behavior, and looks back, contingent on

resumption of the desirable behavior), and tTle simultaneous strengthen-

ing of_appropriate behaviors through (1) stimulus control (e.g., model-

ing: "I like the way Jimmy is worLing.") or through (2) positive
reinforcement of progressive approximations to the desired precurrent

behavior. One other procedure frequently used is the removal of inter-

fering behavior by strenthening competitive desirable behavior. This

competition-of-response procedure was studied experimentally during

the past year with a thumbsucking five-year-old boy. The investi-

gation is summarized below*

Study of Thumbsucking

Data were collected daily during the 25-minute group language

period because (1) pre-baseline observational data indicated the

thumbsucking rate was highest during this period; and (2) thumbsucn-
ing was incompatible with the oral components of language behavior.
The classroom rather than the laboratory setting was selected in order

to develop class-applicable procedures. During the language period,
the teacher interacted with the eight class members as a unit. She

discussed and asked questions about such things as time-telling, the
calendar, and ruler use,, etc. and prompted, then reinforeed correct

answers, using social praise and marks reinforcement system.

Two trained research assistants made 20-minute observations from
the classroom's adjoining observation room through a one-way-vision
mirror. Xf the child's thumb came into contact with his lips at all
during a ten-second interval, the observers scored the interval as
a thumbsucking interval. If the subject was engaged in a specific
behavior incompatible with thumbsucking (e.g., sharpening his peacil,
writing, raising his hand), the interval was scored as incompatible
behavior. A 10-second interval in which neither thumbsucking nor
incompatible behavior was observed was scored as non-sucking. Observer

reliability, computed for 30 of the 22 sessions, and at least once
under each experimental condition, averaged 99+70.
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Baseline. During the four baseline pAases of the study, the -

vers simply recordeC the occurrences of the three rosponse categories:

thumesucking, incompatible, and non-sucLing. There were no programmed

contingencies for thumbsucking; the teacher and teaching assistants put

no consequences on thum!mckina. be%avior but, as in all conditions, they
reinforced correct renponses for academic behavior. In the initial base-

line (see A, covering sessions 1-7 in Figure 11-7), thumbsuching occurred

Insert Figure 11-7 about here
tr.

in C7% of the 10-second intervals. Thumbsucking in the other three,

interspersed among experimental manipulations (sessions 26-30, 53-61

and 2), will be discussed late

einforcement I: B. Under this condition (B, DRO 10", sessions

C-11 ), an assistant seated next to the child wrote a mark in his mark

bool7 whenever the boy's thumb hadd not been in contact with his lips

for ten consecutive seconds. A tIne, operated by the experimenter in

the observation room, sounded in the classroom each time the child

satisfied the criterion of ten seconds of "other behavior," This tone

signaled the assistant to make the mark. After four sessions of no

change in the child's tehavior, it was apparent that differential re-

inforcement of any other behavior Was not functi.onal (DRO 10")-

Reinforcement Under this condition (C, JOU- - Delay,

sessions 17-25), the child received a mark from the sound-signaled

assistant for taking his thumb frolii h71 mouth. Initially, marhs were

dispensed after a very short interval (2 seconds), but between sessions

12 to 25, the interval between thumb removal and mark delivery was

gradually increased to 10 seconds, The purpose of CAS interval in-

crease was to lengthen the inter-response time (M), but re-analysis

of this procedure following session 25 revealed it to be a delayed re-

inforcement paradigm, not the proposed DRL. The "DRL" Delay schedule

resulted in a moderate decrement in thumbsucking (M=64%).

To see whether the delay procedure w s reliable, and to establish

baseline conditions for the manipulations to follow, reversal of con-

ditions to baseline (A) was put into effect for five sessions (26 to 30

Data in the secord baseline period indicated, by the quick recovery of

the baseline frequency (M=06%), that the delay procedure had been

moderately effective,

Reinforcement I:. D and Uhder the next wo conditions (D

Mixed F ILFC-SF5--T1 lesSions 21-36; and E, Mixed PR/RFC-SFD 5"

high, sessions 37-42), another response incompatible with thumbsucking

was reinforced._ An outline of a hand was taped to the child's desk

and a "bracelet" marksheet was placed on his left wrist. The child

received a mark each time he pl his left hand on the outline and
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after each successive 5-sccond interval that his hand remained on the
outline. Thus the schedule of reinfoicemeue was continuous, and the
reinforcing stimulur (murk) was discrete and occurring every 5 seconds.
The hand outline served two purposes: (1) it prompted a specific in-
compatible response (hand on "hand"); and 01 it provided a specific
incompatible response to reinforce.

The mark bracelet was used to prevent the assistant from dispens-
ing a mariT in the event the child put bia thumb to his mouth immediately
following a tone, therefore, eliminating adventitious reinforcement of
thumbsucking. 'Each page of the marksheet booklet contained space for
only 3 marks, therefore this condition is labeled (low), meaning a low
ratio of mars per page. As shown in D in Figure 11-7, the percentage
of intervals in which thumbsucking occurred decreased from 63% to 40%
with a mean of 50%. During the final four sessions under this low con-
dition, the child was receiving numerous narks and the low variability
of thumbsucking was attributed to satiation of .-einforcers within
sessions. There were only 5% sucking responses during the first third
of session 3G0 indicating the tendency of the schedule to lose control
near the middle of the 25-minute period, The experimenter increased
the number of marks required to complete a page (Mixed FR/RFC-SrD 5",

high) thereby maintaining availability of the marks but decreasing
the frequency of exchange reLiforcers. Data presented under E (sessions
37-42) show an abrupt increase in thumbsuclzing when the number of marks
per page was increased.

_Reinforcement I F_(Instructions). Under this condition (F,
sessions 43-52), fhe pracedureS were similar tc the previous condition
except that (1) the interval betweer discrete reinforcements was
lengthened to require a continuous hand-on-outline response of 15-
second duration; and (2) the child received verbal instructions op what
to do to get marks and was "lei through" the contingency three tiales
at the beginning of two sessions (43 and 47). The pronounced, immediate,
and short-lived effects of instructions are shown under F in Figure
11-7. The two arrows indicate the sessions in which the child received
instructional reminders primes). The immediate effect of the in-
structions was a decrease in thumbsucking due to an increase in the
incompatible reinforced response. SeSsions folloving instructions showed
recovery of the previous rate of thumbsucking (i.e., he seemed to have
forgotten to follow instructions). The return to thumbsucking after
instrections was more pronounced on the first priming occasion.

third baseline p_lod followed the second instructional manipu-
lation and showed an immediate increase, a mean of 53% to the previous
baseline level of C7%. This reversal indicated that the effects of
instructions were reliable, although they were generally short-lived and
sensitive to minor modifications in the situation.

Reinforcement II; General. In this phase of the study, the rein-
forcing stimulus operated -e6ntinuously through the use of a small box
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with a pushbutton, a light, and a cumulative digital timer. Pushing
the button turned on the light and started the cumulative digital
timer. The box, connected to an electrical apparatus in the obser-
vation room, was placed on the child's desk. He was told that if he
kepthis left hand on the button and thereby accumulated enough time on
the timer by the end of the language period, he would reeeive a pre-
selected toy (similar to a study by Surratt, Ulrich, & Hawkins, 1969).
The average time required for a prize was 17 minutes, with a range from
10 minutes to 20 minutes. If he failed to earn enough time, the time
he he-' !accumulated was carried over to the next session and the time
requiredient was increased so that on the second day he would need to
meet a larger time quota. Before the start of each session, the experi-
menter entered the classroom, placed the box on the child's desk, asked
him to select a toy, and told him he would receive the toy if the number
on the timer was higher than that written on a piece of paper on the box.

At the end of the observation period, the experimenter entered the room,
and, depending on the accumulated time on the counter, either gave the
child his toy, or told him he had not accumulated enough time to get
the toy, and could try again the next day.

Reinforcement II: G. Under this condition RFC-SFC, sessions
62-7 bthe ox was wired so that the light remoaned on and the digital

timer accumulated time as long as the child kept the button depressed,
unless he (1) was either simultaneously engaged in thumbsucking; or
(2) was manipulating the box inappropriately. In the event of either
behavior, the experimenter in the observation room could break the
circuit operating the digital timer. The immediate effect under this
condition was a pronounced drop in r te of thumbsucking to a mean of 10'0.

Relnforcen ant II: H. In this phase of the study (H, DRO-SFC,
sessions 77-S1) iiia and timer ran continuously (S?C) as long as
the child's thumb was not in contact with his lips (aw), or as longas
he was not engaged in inappropriate manipulation of the box. As in
the previous phase, the experimenter broke the electrical circuit upon
either infrnction, thus terminating the reinforcing stimulus. The data

under H in Figure 11-7 show that the low rate of thumbsuclring (t=i1%)
wqs maintained with these changes in contingencies.

A one-session reversal to baseline (A) contingencies was carried
out in session 02 Figure 11-7 (A) shows that the control exercised by
the previous two ,2onditions was temporary; thumbsuching behavior fol-
lowed the contingencies, returning to 72% of the period's intervals.
Further manipulations of the variables wereimpossible because of the
close of the school year.

Several implications are suggested by the results of this thumb-
sucking study. First, behaviors controlled by strong, unidentified
conditions not under the teacher's control can be suppressed by rein-
forcing incompatible behaviors. Second, contingencies providing con-
tinuous reinforcement appear to be much more effective than applying

1 9



transitory antecede,ts ard consequences (i.e., instructions and dis-

crete events such as marks or tokens). Finally, undesirable behaviors

difficult to weaken by extinction procedures (ignoring) may be con-

trolled without resorting to aversive techniques. Behaviors for future

study might include "talking out of turn," masturbation, and stereotyped

or self-destructive behaviors.

Replacing Undesirable With Desirable Social Behavior

The range of social behaviors which migh- be considered targets

for behavior modification is practically limitless: from training a

child to hang up his coat iustead of dropping it on the floor of the

wardrobe closet as he enters the classroom to establishing cheerful,

cooperative behavior in place of fighting and bullying. Unfortunately,

many undesirable problem behaviors are unyielding to change, particu-

larly those that are maintained outside of the classroom by peers,

parents, sitters, and so on. Perhaps it would be best to comment on the

techniques of behavIor m dification in relation to the severity of the

problems.

Severe Forms of Undesi able Behavior

Severe forms of problem b.Aaavior include hitting, bitingl.spitting,

throwing objects at a person, pulling hair, damaging property, disrupt-

iug another child's ongoing activity, making fun of another child's

problem or physical handicaps, and running out of the classroom,play

yard, or school building. The most profituble technique of treatment,

to date, is time-out from positive reinforceaent to weaker, the behaviors,

in conjuucidon with positive reinforcement of progressive approximations

to the desirable behavier. Application of this technique is not simple

for it requires that the time-out behavior categories be specified,

that the positive reinforcers used be functional, that the teacher has

a general idea of the progressive steps that lead to the desirable be-

havior, and that the teacher knows how to manage contingencies.

IX Ael behaviors requiring time-out are not clearly designated, it

is likely that they would quickly be any form of behavior that displeases

the teacher. If the contingencies used in the classroom do not function

as positive reinforcers for a child, removing him from opportunities

to obtain them does not serve to weaken the antecedent behavior. On

the contrary, if the contingencies in the classroom are aversive to a

child, the time-out procedure tends to have the opposite effect - it

strengthens his undesirable behavior. In the final analysis, a teacher

who knows what the progressive steps to the target behavior are and

knows how to manage contingencies is a teacher who has been trained to

use behavior principles effectively.

Severe problem behavior can also be tre ted during the child's

initial adaptation to the classroom. Problems such as aggression and
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disruption often do not appe_r until after the child has been in the

special classroom for some time. This "latencf', attributable to the

novelty of the new situation, can be used constructively by the teacher,

who, during this adaptation period, should take the opportunity to

strengthen the child's appropriate behaviors, and consequently weaken

his undesirable behaviors. An example of the frequency of disruptive
behavior during a seven-year-old boy's first GO days in class is shown

in Figure 11-8. Instances of such behaviors are cumulated across school

Insert Figure 11-8 about here
ie0 as 60 4E

days. As can be seen, the boy did not eng_ge in any fo m of disruptive

behaviors during the first five weeks although entrance information in-

dicated that he had been extremely disruptive in the previous public

school classroom. Vigorous reinforcement of desirable behavior during

the first five week period might have reduced the frequency of disruptive

behavior that followed.

Mild Forms of Unde i able Behavior

The mild forms of un-Thsirable behavi r may be considered to be

all of the other forms of undesirable behavior not listed above as

severe. They are dealt with by strengthening competitive desirable

behavior as mentioned previously. However, most frequently they are

treated by extinction or :eacher-attention-time-out" in combination

with reinforcement of success..ve approximations of the desirable be-

havior. Perhaps it would be informative to give an example of extinct-

ion in ommbinatlon with reinforcement of successive approximations.

Suppose a teacher wishes to discourage Johnny from standing aside, off

by himself, duringgay time and encourage him to engage in cooperative

play. Dnring the play periods, she watches him closely and reinforces

sequentiaAly, and for increasing periods, the following behaviors:
!

J

1. coktng at other children

Walking in th- direction of other children

Walking near other children

4. Standing and looking at other children

5. Interacting with another child

inter cti_g with another child in a way that may be

described as play

7. Interacting with another child in cooperative play
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Interact!ng with another child in any kind of a

take relationship

ive-

In many instances, priming and prompting techniques as described

in the chapters on the nclademic programs, are necessary in the behavior

modification of mild forms of undesirable behavior because the desired

behavior obe-strengthened is weak, i.e., occurs in low frequency.



12. Training Teacher's Assistant and Working Wi h Parents

Training Teacher's Assi tmt

Even when she is provided with well-programmed materials and
serviceable teaching aids, the special education teacher using be-
havior principles needs an assistnnt, a helping hand in preparing
each child's assignments and in enhancing the conditions for learn-
ing, i.e., making them more functional and more attractive. To be
maximally helpful, the assistant should be trained by the teacher with
whom she will be working. She should, furthermore, be the kind of
assistant who likes children, is highly reinforced when a child makes
progress, and is eager to learn new ways of helping children, How the
teacher can utilize behavior principles to train her assistant is the
concern of this chapter.

The trained assistant is ultimately able to assemble the daily
assignments in each subject for each child, to prepare remedial pro-
grammed sets, to monitcr behavior, to tutor a child in academic sub-
jects, and to supervise small-group learning situatioiA. In general,
training begins with a discussion of the manual for teaching reading.
(Training of assistants in the Laboratory classes begins with reading
merely because it is the best-developed program and because most of
the assistant's time will be mievoted to teaching reading.) The train-
ing then becomes "clinically" oriented. In the first session, the
trainee observes a tutor working with a child in reading. In the
second, he helps to collect data and assists in the tutoring, and in
the third, he takes over the tutoring under direct supervision. If,

by the fourth session, he demonstrates his ability to establish a
pleasant relationship, to use primes, urompts0 and contingencies, and
to collect reliable data, he is permitted to tutor, with the supervisor
monitoring his performance from the observation room, using a one-way
intercom system. Thereafter, he is monitored only periodically. The
same general format is used to train the tutor to teach other school
subjects, to help the teacher work with small groups, and to prepare
programmed material.

Working With Parents

For the child to profit maximally from what he learns in school,
and particularly in a special class, parents and other members of the
family should take an active role in extending and generalizing the
skills and abilities he has acquired. This kind of supportis often
lacking because of lack of money, motivation, or know-how. The material
reported here is concerned primarily with developing techniques to
teach the parents how to use some of the teacher's p actices.

formal St

Training the parent to help_the child in school work follows
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general format for training the teacher's assistant. For example,

during the past year (1970-71), the following procedure was used to

train a mother to help her son (A.D.) with reading. First, she was

put through the initial step of tutor training with one of the chil-

dren in the class who was relatively easy to manage. After Mrs. D:s

performance was approved by the supervisor, she was assigned to tutor
her son in the classroom under supervision, and the tutor-training
sequence wag repeated. Second, after she met the tutoring-skill stand-
ard, she was given instructions on carrying out the procedures at
home. Under this outside-help regime, the child took home a folder
with his reading assignment and material every day. Mrs. D. not only
acted as tutor bat also kept records on the standard reading program
data sheets. The following day, the teacher or tutor entered on A.D.

flow chart the data on the unit completed at home, worked with him on

the next unit, and .ave him his next home assignment. The child's

steady progress indicated that the mother was working effectively with

her son.

The procedure for a second mother was shortened somewhat and had

some variations because of the problem behaviors oZ her son (G.B.)

This mother was also given the training for tutors,first with a child

who was easy to manage, and then with her son. (It was not necessary

to have her repeat the tutor training sequence with her son) When
Mrs. B. reached the stage of working under supeavision through the

intercom, it was necessary, because of the child's problem behaviors,

for the supervisor to give her specific instructions on how and when

to reinforce for appropriate behaviors, and to ignore, and to warn her

son before using "chair time-out" for behaviors like refusal to re-

spond to requests or questions, crying, and destroying materials. Al-

though she learned to work well with her son in the classroom, Mrs B.

was unable to tutor him at home. In order to extend the mother's
training, it would have been necessary for the supervisor to go to
Mrs. B.'s home and work with her there, 1.1fortunately, personnel

limitations made this impossible.

Formal Studies

Four formal studies were conducted in the homes of children and

were modeled after investigations conducted at the University of

Washington and the University of Illinois prior to 1968 (Hawkins,
Peterson, bchweid, & Bijou, 1966; and Zeilberger, Sampan, & Sloane,
1963).

The first investigation by Sajwaj and Hedges (1970) demonstrated
that the saying of grace at the beginning of dinner had the effects,
on a highly oppositional, young, retarded boy, of sharply increasing

his disruptive behaviors and decreasing appropriate behaviors during
the early part of the dinner hour. It is possible that the saying of

grace may have served as a discriminative stimulus (cue) for disruptive

behavior. If so, it is also possible that prayer might also have



reirr-orcing or punishing functions. The parents were advised to re-

examine the early minutes of the dinner period so that the saying of

grace would not serve the purpose of instigating disruptive behavior

and makIng dinner unpleasant for all members of the family.

The second study by Sajwaj and Hedges (1971) was concerned with

the "side-effects" of p9renta1 punishment and praise in a severely

oppositional, retarded child. The disruption recorded included crying,

throwing of objects, e.lstruction, aggression, disobedience, self-injury,

etc. The appropriate behaviors included handling food, room cleaning,

polite requests, answering correctly, etc. Frequency of disruptive

and appropriate behaviors were observed daily in five home situations:

morning, dinner, tutorial, livingroom cleanup, and bedroom cleanup.

The sound of a bicycle horn (105 decibel) was given contingent upon

every occurrence of a disruption at dinner only. Disruptions were

reduced, and three other changes occurred: (1) appropriate dinner be-

haviors doubled; (2) self-injury at dinner, though never punished,

disappeared; (3) disruptions were reduced, and appropriate behaviors

increased temporarily during the tutorial period and livingroom cleanup.

Bedroom cleanup and morning behaviors were unaffected. The sound of

the horn and praise were therefore introduced, and used successfully

in livingroom cleanup and in morning activities.

The third study by Sajwaj, Knight, and Hedges (1971) dealt with

the detrimental effects of feedback for errors in a tutoring session

with a young retarded boy. In Experiment I, the boy was tutored in

a letter and word discrimination program involving 810 frames. Cor-

rect matching resulted in a correction ("This is the correct one.")

and re-presentation of that frame. The number of errors per session

increased. The tutor then ceased giving the correction, and instead

waited for the child to correct his errors spontaneously, Errors

diminished slowly. The tutor began the correction procedure again,

and errors slowly increased. The elimination of the correction pro-

cedure used in this situation increased rather than decreased errors.

In Experiment II, the father read aloud the name of a body part, and

asked the child to point to that part of the body. Each correct re-

sponse was followed by praise and presentation of the next item. In-

correct responding resulted in a prompt of the item "Point to your

arm. ') No correction procedure was used. The number of errors per

session was above 20. The father then ceased prompting the items and

waited for the boy to correct his errors spontaneously. Errors

diminished to below 15. The father again began prompting after errors,

and the errors increased slightly. When the father again ceased prompt-

ing after errors, the error rate fell once again. It seems that prompts

from the father had an aversive property.

The fourth investigation by Twardosz and Sajwaj (1971b) focused

on the conditions relating to the development of complex sentence

structures in a retarded five-year-old girl. Prompts and differential

praise and tokens were used in the training. The effectiveness of the



mother and a preschool teacher ir conducting ate 1 arning sessions
was compared. The results showed that the teacher was more effective
even though both used the same set cf contingencies in the same way.
This differential effectiveness may have been due to unrecorded dif-
ferences in praising. Subjectively, it appeared that the teacher
praised with a greater variety of words and voice tones, and used
more Vhysical contact (patting, hugging) with the child than did the
mother. Another possible explanation is the child's past history of
reinforcement with the teacher and with the mother. Strict differ-
ential reinforcement for desirable behaviors at the preschool may have
made the teacher a strong discriminative stimulus for responsive be-
havior during the sessions. conversely, the mother may not have been
a strong discriminative stimulus for good behavior because of her past

inconsistency in reinforcing her child. Although her mother, according
to instructions, accurately reinforced good behavior during the sessions,
the child may not yet have thscriminated that only this behavior would
be reinforced by her.



13. Contributions to Research Methods 1
the Classroom, Playground and Home

Between 1033-71, a series of studies were carried out on the
application of behavioral methods to the study of individual children
in the natural settings of the classroom, playground, home, residential

institution, and the

The first study describes and illustrates how behavior analysis
may be used to give an account of the behavior of a young child in re-

lation to his parents, siblings, teachers and peers as veil as to his

physical world (Bijou, Peterson, & Ault, 1MS). This approach,Which is
an alternative to descrthing behavior in verbal statements (e.g Barker
& Wright, 1940 & 1064), or rating scales (e.g., Baldwin, Kalhorn, &

Breeze, 19410, involves (1) specifying the situation in which a study

talws place, (2) defining in observable categories the critical behav-

ioral and environmental events, (3) recording the frequencies with which

these events occur, (4) estimating observer reliability, and (5) present-

ing the data in graphic form. These steps are illustrated in a d.:,-

scriptive study of a four-year-old boy attending a university nursery
school. The account details the child's sustained activity (on-task

behavior) and social interactions during school activities over 2 period

of 23 days. One of the advantages of the frequency category is that it

provides data that can be used, without alteration, for an experimental

study in the same situation. That is to say, a descripti7e study of
this type yields an account of behavior that may in turn serve as a
multiple baseline for ferreting out which events are functionally re-
lated.

The second analysis of research methodology (Bijou, Peterson,

Harris, Pllen, & Johnston, 1909) delineates a procedure for conducting

experiments in natural settings. it outlines the procedure for defin-

ing response and stimulus variables, illustrates workable response
and stimulus categories, ard suggests ways of establishing baselines,

manipulating independent variables, and representing findings.

The third analysis shows how the procedures described in the

earlier studies above may be used to plan and guide educational,

therapeutic, and rehabilitation programs (Bijou & Peterson, in press).

Steps are outlined showing how observational techniques may serve to

assess the'entering repertories of a child (diagnosis), to plan his

treatment regime, to monitor his progress, and to assess the outcome
of treatment.

The fourth methodological analysis (Bijou, in press) deals with

the difficulty of integrating research findings on children in the

literature, a problem that is generated by the fact that the methods

employed are derived from a mixture of conflicting orientations and

objectives. The solution which evolves from the assumptions and prac-

tices of behavior analysis would require that wa (1) observe directly



the interactions of individual children with environmental events,

analyze the data collected in terms of frequency of occurrence, and

(3) define all technical concepts (e.g., generalization) in terms of
functional relationships.

The fifth is a study of a technique for minimizing subject-observer
interactions in field settings such as the classroom, playground, and
home. Whenever direct observations of interactions are made in natural
situations, the observer runs the risk of interacting with the subject
and thereby influencing his behavior. For example, children have been
known to approach observers, stare at them, attempt to engage them in
conversation, kick them, etc. A subtle aspect of a relationship be-
tween observer and subject is eyecontrct between the two, 2ye-contact
is frequently the first component of response chains resulting in inter-
action; eye-contact may serve as a reinforcer for some children. If

observer-subject eye-contact functions to evoke or reinforce a subject'-
behavior, it is a situation that becomes part of the data. For example,
if a study were being conducted and the data on off-task behaviors were
being recorded, a supposedly "neutral" observer could be influencing
at least part of the child's off-task behavior by inadve tently making
eye-contact.

The optimal solution to this problem is the use of one-way vision
mirrors or video-tape systems. However, these are not always availle
or mmy be extremely difficult to arrange. If one were to have an ob-
server in full view and attempted to eliminate the eye-contact problem
by instructing the observer to break all cye-contacts immediately, he
would find that this procedure results ino loss of data and a decrease
in inter-observer reliability. The study-reported below describrs a
technique for making direct observation of a child's behavior while
minimizing observer-subject eye-contact and the corresponding :loss of
inter-observer reliability.

Ilve girls and four boys ranging in ages from 5-5 to 7-0 served
as subjects. Four children were An one Laboratory-class and fivc were
in the other. No more than seven children were present in either class
during data collection.

Observations were made and data collected on a child's looking at
the observer during the writing periods, which were from le to 20 minutes
long. Data were also collected on the smiling behavior of one girl dur-
ing the 25-minute language periods for which the class was assembled.
Sessions were divided into 10-second intervals. An interval was scored
for occurrence of the behavior if the response was emitted at least
once during the 10 seconds. In addition, discrete "looking-at-observer"
responses were recorded in order to obtain "rate of looks per minute."

Identical pairs of sunglasses, commonly called Air FOrce mirror or
silvered sunglasses, were used during some of the observation sessions.
Viewed from the front, the lenses look like mtrrors. It is impossible

149



to see the wearer's eyes through the lense_ (rhe particular glasses

used are distributed by Opti-ray but similar glasses can be purchased

at any v riety or drug store.)

The observers seated themselves in the classroom some C to 10 f

from the subject and watched the child's eyes and recorded the number

of times the child looked at them during eeeh 10-second interval. They

were instructed not to look away when the child looked at them, but to

remain "neutral" (i.e., not to gesture, smile, ets.)

During the observations of looking-behavior he nine subjects

were engaged in an untutored writing task with t e classroom teacher
present and pi,iding individual help when necessary. Each of the nine

children was observed for four separate 10-20 minute periods. A child

was never observed more than once a day, and no two children were ob-

served simultaneously in the same classroom. Observers wore sunglasses

during two observation periods and did not wear sunglasses during the

other two periods. Fourteen observers, naive to the purpose of the

study, were assigned randomly to conditions (sunglasses versus no sun-

glasses) and to children. The order of conditions was randomized for

all children.

Two trained observers collected data on the smiling behavior of

one of the nine children in the study. Data were collected in 10-second

blocks and an interval was scored for smiling if the subject smiled at

least once during that time. The child was seated at her desk, ob-

stensibly participating in a group language period. Six 18 to 20 minute

sessions were conducted without sunglasses with both observers present

on three occasions. These sessions were followed by 11 more sessions,

with the observers wearing the sunglasses. Inter-observer reliability

averaged 92.2% when both observers were not wearing sunglasses, and

95.4% when both observers were wearing sunglasses.

An anelysis of variance on the looking data (Winer, 1962) showed

a significant difference between conditions (F = 1973, P <.01) with

children looking more frequently at observers not wearing sunglasses

(W = 1.97) than observers wearing sunglasses OW = .95). Figure 13-1

Insert Figure 13-1 about here

gives the individual condition means for sub-ects under conditions with

(W) and without (W/0) sunglasses. It shows that the effect upon subject-

observer interaction was reliable for all subjects. All subjects looked

more at the observers who were not wearing sunglasses.

Figure 13-2 summarizes theelata for smi1Iflg. The mean percent
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Insert Figure 13-2 about here

smiling was 13.7% when observers were not wearing sunglasses, an
when they were.

The data on looking and smiling behavior strongly suggest that the
use of a device eliminating subject-observer eye-contact can be useful
in attenuating subject-observer interaction in field aettings while
maintaining high inter-observer reliability. It is probable that ob-
servers wearing sunglasses were more "neutral," perhap because the
elimination of subject-observer eye-contact eliminated a conditioned
discrimi ive stimulus for engaging in interactional behaviors,
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14. Oontributions to Developmental Theory and
o a Behavioral Technology of Teaching

In this section, we list and summarize the theoretical analyses
and teciinological investigations made during the past three years.

The BehavIor Theory of Development

The principles applied to the development of a technology of
special teaching came from a behavior theory of human development.
The following papers describe the theory and discuss some of its
implications.

1. Bijou, S. Y. Ages, stages and the naturalization of
human development, .erican Psychologist, 196C, 2
S 419-427.

Bijou, S. W. Child behavior and development: A behavioral
analysis. International Journal of Psychology, 1968-
3 221-238.

ijou, S. W. Modern meaning of instincts. In R. B. gacLeod

(Ed.), Wm. James: Unfinished business. Washington, D.C.,
Psychological Association, 19 9 Pp. 31 35.

4. Bijou, S. W. Reinforcement history and socialization. In

R. A. Hoppe (Ed.), Early experiences and the processes
of socialization. New York: Academic Press, 1970,
43-58.

5. Bijou, S. W. Environment and intellJ A behavioral
analysis. In R. Cancro (Ed.), Contributions to n eIli-

gence. New York: Wiley, in press.

Behavior Technology of Special Teaching

The four papers listed below describe studies concerned with im-
proving specific teaching practices in the classroom:

1. Bijou, S. W. Studies in the experiment 1 development of
left-right concepts in retarded children using fading
techniques. In N. R. Ellis (Ed- ), International review
of research in mental retardation. Vol. III. New York:
Academic Press, 1

Peterson, R. P., Cox, M. A., & Bijou, S. W. Training chil-
dren to worl; productively in classroom groups.
Pgiceptional Children, 1q71.



Sajwaj, T. E. Twardosz, S., Yantor, N., & Burke, M. Side-

effects of extinction procedures in a remedial preschool.
Unpublished manuscript, Univ. of Illinois, 1970.

4. Twardoaz, S. 84 Sajwaj, T. E. Multiple effects of a procedure
to increase sitting in a hyperactive, retarded boy Un-

published manuscript, Univ. of Illinois, 1171a.

The first paper is a laboratory investigation with impli-ations
for teaching young and retarded children to make discriminations among
forma which differ in left-right orientation and rotation in the
vertical plane. The programmed sequences described aim to give train-
ing on responding to the essential aspects of the forms regardless of
their spacial locations.

The second study oeals with classroom procedures for grouping chil-
dren for learning. The contention is that children can work productively
in a classroom group if the foundations for the required behavior are
first laid in a one-to-one tutorial situation. Tto experiments were

performed. The first showed that the high rates of learning developed
in 2 tutorial situation were maintained in a group of two children. The

second study demonstrated that the high rates of learning developed in
single tutorials were maintained in a group of six children.

The third study concerns the multiple effects of reinforcing verb 1
behavior. The effects of reinforcing the verbal behavior of a seven-
year-old retarded boy in a freeplay period was observed both in that
period and the following one - the group-learning period (circle time).

During the freeplay period, when the teacher attended to his verbal
overtures, theboy's verbal tiehavior toward her increased, his play with
toys was more "girlish in characteriand appropriate peer behavior de-
creased. During the circle-time group activity which followed (when no
special attention was paid him), his appropriate behavior inereased
and, conversely, his-disruptive behavior decreased. These data suggest

that reinforcement of thisl child's social behavior toward his teacher not
only ircreased the rate of this particular behavior but in the same
situation also altered the child's toy-play and peer-play behaviors.
That same manipulation, furthermore, resulted in altering the child's be-
havior in the peat class activity. Hence, reinforcement of social be-
havior in the preceding period was correlated with a higher rate of
appropriate group behavior in the succeeding period.

The fourth study, a prompting and differential reinforcement pro-
cedure, was implemented to increase sitting in a hyperactive, retarded
boy in a remedial preschool. Besides increased sitting, the procedure
had the additional effects of decreasing deviant postures and activities
while leaving the rate of normal walking unaffected, increasing the use
of toys and proximity to children, and reducing meaningless speech. All

of these can be considered socially desirable side-effects of the sitting
program. The results suggest that preschool programs can be designed



which will treat several behaviors simultaneously, thus maximizing a
teacher's effectiveness.

The following folir papers deal with the nature and implications
of applied behavior analysis, or behavior modification, with respect
to the remedial teaching of retarded and emotionally handicapped chil-
dren:

Bijou, S. W. Behavior modification in the mentally re ded:
Application of operant conditioning principles. In H. J.
Grossman (Ed.), Pediatric Clinics of North America, 19SC,
15, q69-007. Also published in Spanish. Clinica Pedi-
atricas de Nortearrerica, Retardo Mental. Mexico : itori 1
In. ramericana, S.A. Noviembre De 1968.

B jou, S. W. Promoting optimum learning in children. In

P. Wolf & R. MacReith (Eds.), Planning for better learning.
London: Spastics International Medical Ptthlications, 196

n

Bijou, S. W. What psychology has to offer education - now.
Journal of Applied Behavior Analysis, 1 70, 3, 65-71.

Bijou, S. W. Technology of teaching young handicapped chil-
dren. In S. W. Bijou & E. Ribes (Eds.), Behavior Modifi-
cation: Issues and e tensions. New York: Academic Press,
in press.
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15. Coneinsioss and nine -ns

Granted, that the behavioral technology of teaching handicapped
children is still in its formativr ,,tage, yet enough work has been
accomplished in recent years to C sonstrate that it has tremendous
potential for helping thse childr.in, and shceild therefore be extended
on a broad scale. Based on principles derived from 45 -Pars of labo-
ratory research, the behavioral approach to special tet ing will
surely become increasingly effective with further advances in basic
and applied research.

Conclusions
_ _

One conclusion from this research is that special classes should
be designed specifically for and limited to kindergarten and primary-
age children, classes to which they should be assigned as soon as their
problems are identified. These children can and do make commendable
academic progress, and can, and do, s!,s rapid improvement in their
personal-emotional-social adjustment-, Special classes restricted to
young children before they become "csn Armed failures" serve both a
remedial and preventative function.

A second conclusion relates to teaching personnel for the young
handicapped child. Since this technology makes individualized in-
struction mandatory, each child requires more time and attention than
a teacher working alone ean provide. An assistant is necessary to
help her prepare individual programs, conduct tutorials, and keep daily
records. It is not necessary for the aide to have a great deal of for-
mal education. She may be a high school or college student, a parent,
or a capable, retired man or woman.

The third conclusion bears on the incorpor tion of these findings
into the public schools. School administrators are not expected to
model their special classes on the classes described here because the
Laboratory classes, although facsimiles of ape ial classes, have, in
fact, been designed to facilitate research. Special classes in the
public schools would be expected to vary in pupil composition, size,
and curriculum in accordance with the policies of local school boards.
However, all classes based on the research described here would have
certain distinctive features in common: a motivational system based
on positive (extrinsic and intrinsic) reinforcers which are meaningful
(functional) for each child; individualized programmed instruction in
reading, arithmetic, writing, spelling, nd language; and teachers who
are skilled in arranging conditions and contingencies to expedite
academic learning and personal-social adjustment.

The fourth and final conclusion pe_tains to the teaching of special
education teachers. Training potential teachers in the behavioral tech-
nology described here requires a college curriculum that has yet to be
developed. Because the approach, behavior analysis, is derived from

I 7
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relatively new assumptions and conceptions about human development,
attempts to merge a behavior analysis of education with subjects
traditionally taught in teacher training courses would only dilute
the potency of the technology. A revision of the teacher-training
curriculum is obviously indicated. This observation does not help the
teacher who has completed her training. She needs training in applied
behavior principles and readily available programmed materials and
outlines of teaching procedures.

Recommendations

The materials and teaching procedures described in this report re-
quire refinements and extensions before making them generally avail-
able to special education teachers. The additional work, which would
require about two years to complete, would be devoted to:

1. Revising the five academic programs and the reading manual.

2 Preparing manuals for the arithmetic, writing, spelling, and
language programs.

EXpanding the material on individual pupil assessment and
preparing it as a teacher's guide.

4. Expanding and detailing the materiLl on behavior modifieation
in the classroom and preparing it as a teacher's guide.

EXpanding the material on the training of the teacher's
assistant and on working with parents and preparing it as
a teacher's guide.

There should be, in addition to the above a follow-up study of
the children who were in the program. Such an evaluation, which would
assess both the behavior of the child and his interim school history,
would shed additional light on the present findings.
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andix

The Educational History of a Ceretral Palsied Boy

With Autistic Behaviors

Since the methodology of the research reported here deals with

changes in the behavior of an individual child, a complete account of

the problems, procedures, and outcomes for one child might prove

clarifying. The subject described below was selected because he posed

one of the most difficult problems encountered in remedial education -

how to motivate the unmotivated child.

istory Prior to Enrollment

S.W. is a cerebral palsied child. He was placed with foster parents

at the age of 2 ?: years, and remains a ward of the Children and Family

Services of the State of Illinois. His history shows an "early emotion-

ally deprived bacground." There are no other children in his foster

home, tholmh a grandmother lives with the family. The foster parents

care a great deal for S.W. and have a considerable emotional investment

in him,

ior to enrollment in the Laborato_y class, S.W. attended specil

classes for the orthopedically handicapped at a regular elementary

school. He progressed in moving about on crutches to the point where

his orthopedic problem was no longer of primary concern. Because he

"failed to respond or relate consistently to classroom activities and

therapy," he was given a psychiatric evaluation. At that time, his

behavior was characterized by (1) sing-song voice patterns or mumbled

speech, (2) body and head-roching accompanied by facial grimacing and

flailing of arms, hands, and fingers, and (3) inattention and the

appearance of constantly being in a daze. A subsequent psychological
evaluation concluded that he was autistic because of his bizarre and

appropriate behavior patterns.

Observations in the home revealed (1) that his foster mother had

low expectations of S.W. and made only the most minimal demands on

him; and (2) that she reinforced his manneristic behaviors with atten-

tion when they occurred frequently.

Several administrations of standardized intelligence tests yielded

re. ults that were at best variable and incomplete. The majority of the

evaluations read "impossible to evaluate; child uncooperative," The

general consensus, nonetheless, remained that S.W. showed at least av r-

age intellectual ability (though his general level of functioning may

have been lower) and that assessments were low because of a lack of

"motivation" rather than ability. Everyone having contact with S.W.

reported that he can perform much better than he does,
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In the early months of 195C, some behavior modification techniques
were implementld in S.W.'s orthopedic classroom for a period of three
weeks. During this period, S.W.'s rate of bizarre behavior diminished
and his performance in general showed some improvement. It was recog-
nized that a continuous application of these behavioral techniques and
one-to-one tutorials might be quite successfully employed with S.W.

Enrollment

In January of 1970, S.W., age C years 3 months was enrolled in
one of the Laboratory classes. During the five months of the spring
term, he made some academic progress and shoved some improvement in
appropriate verbal behavior, on-task behavior, and his interest in toys
and materials in the classroom, But because he was judged not to have
made sufficient advancement in his social and academic behaviors to re-
turn to a regular or special class in the community public school, he
was re-en olled in the Laboratory class in September, 1970.

Assessment and program planning. On return from summer vacation,
S.W. was described by the aSSeasing teacher as displaying: (1) excessive
mannerisms involving the hands, arms, face, head, and torso, (2) nega-

tivistic behavior and insensitivity to instructions, (3) extreme depend-

ence on adults and peers, (4) a high percentage of off-task behavior,
and (5) lack of general motivation. Each category subsumed numerous
specific problems. He spent much time at his desk engaging in manner-
istic behaviors (e.g., slapping his ears, clapping, wildly shaking both
hands). He would not worL without constant prompting from the teacher
and often seemed to make errorsdeliberately. He was not making pro-
gress in writing because he would not attend to the model; in spelling
because he would not write the words without continuous prompting; and
in arithmetic because he would not attend long enough to count objects
in order to match sets and numbers. He was moving ahead slowly in read-
ing though requiring excessive amounts of social reinforcement to stay
on task. Often he would put his head down on the desk and ignore the
teacher or tutor.

The starting point of educational treatment, because it seemed the
most far-reaching of S.W.'s problems, was his lack of motivation. There
seemed to be no reinforcer, social or non-social0 that was functional
in keeping him on task in any of the school activities. Without effect-
ive reinforcers, the probability of increased on-task behavior was low,
and further advances in behavior modification impossible.

.After deciding to concentrate on the development or discovery of
effective reinforcers, the teachers thought it best to plan his program
so that he could move rather quickly through the academic subject-
matter without stressing the need for independence. Training in wo king
independently could easily be given once some academic competence w s
attained.

1-83
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Individual tutors, mainly students, were as igneJ. to work with S.W.
in the reading, arithmetic, writing, and phonics programs. He worL:ed

independently on spelling with the aid of a teaching machine and he
participated with the other children in the group oral languaPre period,
and in such routines as snack-time and recess. 2.Xcept for having in-

dividual tutors, S.W. proceeded through the same programs as those
given the rest of the class; no modifications of content or sequencing
of material were necessary.

Proced res for developing functional reinforcers. S.W. worked under

the same mark system as the o children, receiving marks for correct
responses or appropriate socia: behaviol's. The marks were accumulated
and later exchanged for back-up reinforcers (e.g., candy, the opportunity
to participate in an activity, etc.). Unfortunately, the marks and back-

ups given contingently had little effect on his academic and social be-

havior. Technically, marks were mat reinforcers for S.W. since they did
not increase the freauency of appropriate responding. He invariably
-xchanged his marl:s for bubble gum or, occasionally, on a plastic fig
In spite of the ineflectiveness of the mark system, it was continued,
with each mark accompanied by some social reinforcer.

One of the tutors helped S.W. make good progress on the readin-
program. Compared with other tutors, this tutor showed an almost
grotesquely over-exaggerated enthusiasm for each of S.W.'s correct re-
sponses (e.g., loud, dramatic verbalizations and gestures; vigorous
hugging, etc.). The other tutors working with S.W. were encouraged to
adopt this hyper-enthusiastic form of social contingency. With this
change in style:-social reinforcers became appreciably more effective,
though they were still far from adequate in themselves.

Shortly _fter the Christmas vacation, a new type of reinforcement
was explored. A separate section in the water-play room was set aside
as S.W.'s private area, where he kept some toys chosen from the class-

room and some he had brought from home. It was his own special province.
He was allowed from 5 to 10 minutes of free play in the room whenever
he completed an assignment in less than the specified time. This pro-

cedure was fairly effective at first0 so the standards of performance
and the amount of 1-ork required within the designated period were grad-
ually increased. After several weeks, however, behavior reinforced by
access to the playroom began to decrease, indicating satiation with
activities in the playroom.

April brought the rather serendipitous discovery of a variety of

reinforcers for S.W. Quite by accident, one tutor found that S.W. was
extremely persistent at a behavior which was followed by tickling.
Tickling was then used as a consequence for correct responses on the
arithmetic program. Allowing S.W. a few seconds to look at the scar on
the neck of nnother tutor also proved to be a functional reinforcer.
At this pointo each tutor was encouraged to develop his own form of

social reinforcement to accompany the delivery of marks. In addition



to tickling and a chance to look at the scar, the following were
effectively used to keep S.W. on task and to progress academically:
(1) allowing S.W. to draw a picture and show it to the class, (2) allow-
ing him to read his own books after finishing his reading assignments,
(3) extended conversations between S.W. and the tutors, and (4) allow-
ing S.W. to tell the tutor a story he composed. Since he was often
distracted from his wor by the presentation of these unusual rein-
forcers, reinforcements were administered for increasingly large seg-
ments of work (for completion of a page of arithmetic rather than for
a single problem)* S.W.'s academic progress throughout the year, which
is reported below, testifies to the fact that functional reinforers
were discovered, developed, and effectively applied.

Procedures for the development of independence. Early in the school
year, S.W. was able i6 do the spelling assignments independent of assist-
ance from teacher or tutor. This independent behavior was, of course,
highly reinforced, and continued throughout the veal*. It served as a
cue to the teacher to also present other assignments in a way that would
promote more independence. Directions were !ept simple and explicit
since S.W. often had difficul:-, in following instructions. The high
degree of prompting used when introducing new material was faded as
S.W. became more proficient at the tasks. A_greater degree of inde-
pendence was also achieved by having tutors "thin" their reinforcement
schedules so that larger and larger units of work were required for
reinforcers.

Toward the end of the school year, a probe was made which required
S.W, to do his writing assignments independently. The result was a
performance far below his normal level -4 behavior. Similar deterior-
ation of performance was noticed when, for a short time, he was required
to work on the arithmetic program without a tutor. S.Wi's inability
to maintain his level of performance in an other than a one-to-one
situation remains his most serious problem. The transition from de-
pendent to independent behavior requires considerably more programming.

Achievement in Academic Skills

_Reading. S.W. finished the Individualized Reading Program based
on 270 Wardi. He then continued to work in the Bank Street Readers and
in reading books of his own. He learns new words quickly but must
usually be told what they are since he has acquired few phonic skills.
He has some difficulty in understanding directions in workbooks, al-
though other types of comprehension are good. He does not work inde-
pendently.

Arith etic. S.W. is able to match numbers and sets; countby
to 50; and by 5's and 10's to 100; read and write the numbers 1-20;
and do simple addition, using finger counting with some prompting.

16.5
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Writing. S.W. can pTint letters, words, and phr ses. The letters

are not consistently well formed, and there is some confusion between

capital and lower case letters. He has cursive writing skills, hut re-
quires a model and prompting to form letters correctly.

Spelling. S.W. can spell 130 words from the Individualized Reading

Program. lie takes about two weeks to learn 10 words perfectly. He
works independently in spelling taking tests on the Language Master.

Use of creative materials. S.W. is creative and verbal. The oppor-

tunity to draw a pictureor Mike up a story can serve as au effective

reinforcer. He uses all of the art materials available and is quite

independent in art work.

Achievements in Personal and Social Skills

Self-help skills Though S.W. shows very little independence in

academic work, he is quite independent in terms of locomotion and self-

help skills essing, undressing, washing hands, ete.).

Speial skills S.W. now shows few manneristic behaviors in school.

He playS well with other children, though his activity is necessarily

somewhat restricted by his crutches. His conversational skills are

more than adequate and his sense of humor is much more sophisticated

than that of his peers. He_shows none of the social withdrawal that

characterizes the "autistic" child.

ure Edue tional P1 ns

S.W, will attend a small class for the educably mentally retarded,

principally because such placement will provide for a continued imple-

mentation of the techniques which have been successful in the Laboratory

class. There has been communication and cooperation between S.W.'s

Laboratory class teacher and his teacher-to-be with regard to problem

areas, existing,behavioral repertories, effective procedures, and optimal

planning. Hopefully, someone will be available to work with the foster-

mother on behavior modification in the home, since many of the problems

virtually eliminated in the school setting, notably the boy's mannerisms,

are in frequent evidence in the home situation.


